
THE SECOND WORLD WAR 

1939- 1945 

ROYAL Al R FORCE 

MAINTENANCE 

C.D. 1131 

Promulgated for the information and guidance of all concerned. 
By Command of the Air Council, 

ISSUED BY THE AIR MINISTRY (A.H.B.) 

1954 





THE DEVELOPMENT OF ROYAL AIR FORCE 
MAINTENANCE, SEPTEMBER 1939 TO MAY 1945 

Contents 

PART 1- EX:PANSION AND DEVELOPMENT 

Chapter 1. Pre-war Expansion 
The Expansion Schemes-Shadow Factories-Repair and Maintenance 
Facilities-Increased RecYuitment and Training of Maintenanu 
Pe1'sonnel--lnception of Maimename Command-Initial Difficulties of 
Maintenance- Ct:nnmand--Jnfroduction of the Tuhnical Bmnch­
Investigation by the Jones Commit~e into R.A.F . A dministYative 
Procedure. 

Page 
1 

Chapter 2. The Maintenance Or~anisation, September 1939 
to Aprll 1940 .. . 17 
The Positio·n at the Ol.itbreak of War-Composition of the Maintenance 
Command Gn1ups-Arrangements for the Maintenance of Aircraft­
Transfer of the Repair Organisation to Mort·is Motors, Ltd.-The 
Directorate of Repair and Servicing and the DiYeclOfattJ of Maintenance 
and Design- Lord Nuffield and the Civilian Repaif Organisation- The 
Dfrectorale of Equiprntmt-The Proposal to Appoint a Business Adviser 
fo the DfrectoYate of Equipment. 

Chapter 3, The Groups of Maintenance Command, Septem-
ber 1939 to April 1940 36 
.The Equipment Depots of No. 40 G,-owp-The Master Provisioning 
Scheme-The Airc1'aft Storage A.,-rangements_:_The Air Councit Enquiry 
into the Shortage of Aircraft Operational Eq·uipment : February 19'0-
No. 43 Gt'oup-Supply of Fuel and Ammimition. 

Chapter 4. The Aircraft Maintenance Organisation in France 
and the Low Countries, September 1939 to June 1940 54 
Pn-wa1' Arrangements fo:r the Maintena11ce of a R .A .F. Expeditioriary 
Force-The Maintenance P roject in Fra11,ce at the Oi4tfrreak of War­
Mqintenance Difficulties of the R.A .F . on arrival in France-The 
Early Modification of the M!lintenance Se1'Vices-The Formation of 
Maintenance Controi-:.-Lack of Mobility reml#ng f1'om Underestimation 
of Mechanical Transport Requirements-MainUnanu Difficulties 
during the Final Stages of the Campa!gn in France and the Low 
Countt'ies. 

PART JI-THE MAINTENANCE GROUPS, MAY 1940 TO MAY 
1945 

Chapter 5. No. 43 Group and the Civilian Repair Organisation 73 
Transfer of Technical Control to the M inist.ry of AiYc-raft Production­
Movement of H.Q. No. 43 &oup to O;;ford-E;;tpansion of No. 43 
G,-oup, 1940-45-Summary of the Gt'oup>s Functions in 1944-
Repair and Production, 1944-Salvag~ and Repair on Siu-Allocatfon 
of Eq1,ipment for Repair-The Outpi,t of AiYcraft Repaind by the 
Civilian Repair Organisation. 1940-45. 

iii 



CONTENTS-continued 

Chapter 6. The Preparation, Storage and Issue of Aircraft by 
Page 

No. 41 Group 98 
The Types of Units, theiY Dispositions and Development /Yom May 1940 
to May 1945-The Supply of AiYcraft by No. 41 Group during the 
Battle of Britain--The No. 41 Group Headquarters OYganisatfo~ Jo, 
Pla,;ning the PYeparation of Afrcraft--The PYeparation of Afrcraft at 
Units for Issue to the Service-No. 41 Group Modification Policy-The 
Distribution of Aircraft at No. 41 Group Units-Airi;,raft Received 
Complete from Contract()t's and H eld Rea.dy for Issue-The Clearing of 
AircYafl fn,m Contractors tc Warehouse Storage (Purgatory)-The 
Pn;cedure Joy the Supply of Aircraft and the Organisation of Feryy Pools 
-The Standardisation of Equipment Procedu,.-e at Air Storage Units-
The Organisation for Glider Erection, Te$ling, Ferrying and Storage by 
No. 41 Group-The Formation of No. 53 Wing and fhe Ai'YcraftPacking 
Units-The Output of Aircraft from No. 41 Group-No. 41 Group after 
tlie Conclusion of the 1939-45 War. 

Chapter 7. No. 42 Group-Ammunition, Chemical Weapons, 
Oxygen, Aviation Fuel and Oil . . 121 
The Planned Expam1on of the Group-The Provision of Depots and 
Parks-The Forward Ammunition Depot Sclieme-The Control of 
Distribtdion by the Master Provision Office,-The Development of 
Satellite Storage-Supplies to the 2nd Tactical Air Force-Major 
Incidents involving the loss of Explosives and Aviation Fuels-The 
Preliminary Education of the U.S.A. Ordnance Corps and the Handing 
Ove7' of Depots to the Americans- Chemical Weapons-Supply of 
Aircraft Oxyge,n,-No, 42 Group Aviation Fuel and Oil Branch­
Distribution by the Petroleum Board of Aviation Fuels and Oils in the 
United Kingdom-The Battle of Br-itain and Counter~invasion Arrange­
nunts-The Expansion of the Bombing P,ogramine-The Entry of the 
U.S.A. into the War-1943: The Year of Planning-The Yea, of 
Fulfilment and• D Day,' 

Chapter 8. No. 40 Group-Equipment S torage and Supply . . 136 
The Formation of the Mechan1cal T,anspon Companies-The Revision 
of the Stockholding Policy at Equipment Depots-The lt1troduction. of 
the Equipment Parks- Miscellaneous Units-The Formation of the 
Unir;e'l'sal Equipment Wings-The .Formati<m of the Ground Equipment 
Depots-The Development of the Static EqUipm,mt Parks-The Formation 
of the J',1 obile Equipment Parks-The Bar,ack and Clothing Organisation 
and the Formation of No. 55 Wing-1943 ; The Year oj Internal 
Reorganisation- The bi.trod1,Uion of Three Regional Maintenance 
Wings- The Types of Equipment Depots ,in 1945- The Sh()t'tage of 
Equipment Storage-The Dispersal of Stocks at Equipment Depots-
Stock Control a-rid PYwisioning-The Revised Depot Procedure­
Mechanised Stock Recording- The Introduction of the Three Point 
Distribution System-The Canal Transit System- The Bombe,.- A.O.G. 
Procedw1e-Preservation and P,e-packi~g-The Formation of the 
FO'l'ward Transit Cetltres-A Statistical SumltMry of No. 40 Group. 

PART HI-AIRCRAFT SERVICING IN THE HOME COM­
MANDS 

Chapter 9. Planned Flying and Planned Servicing 
The First Attempt at Maintenance Plamii11g-The Introduction of 
Maintenance Witigs at the Operational Training Units-CoasJal 

lV 

169 



CONTENTS-continued 

Command's Experiment in Planned Operational Flying-The E~unsirm 
of Planned Flyi,ng and Planned Maintenance to all Coastal Command 
Squadrons-The Benefits accnud -in Coa.sJal Command from Planmd 
Servicing and Planned Flying-The Ado-ptiQn of Planned Flying and 
Planned Servicing for the Operational Units of the OthBr Commands­
The Aircraft Servicing A1'1'angenunts of the German Afr Force duri11g 
the 1939-1-5 War. 

Chapter 10. Aircraft Servicini In Fi~hter Command 
The Servicing Arrangements at the Out"l,reak of War-Develop,mnt 
d·uri11g the War-Advanced Landing Gt'ound Area-Airfield Area-Base 
A rea,--Reorganisation of the Seroicing System- Formation of Servicing 
Wing Area-Auxiliary Servicing Unit for Support of Squadrons­
Spec,al Servicing Units- Support of 2nd T.A .F. by Fight-er Command­
The Changes made in the 2nd T.A .F. Servicing Organisation in the Light 
of Experience-Aircraft Serviceability in Fighter Command throughout 
the War, · 

Chapter 11. Aircraft Servicing in Bomber Command 
The S~ic-ing Arrangemrnts at the Outbreak of War-The Servicing 
Difficullies of the Command when the War Commenced-The Operational 
Training Units-The Operatfonal Squadrons-Steps taken' to improve 
Servicing Ccmditions-The Servicing Arrangements under the Bomber 
Command Base Organisation-Aircraft Serviceability in Bomber 
Command throughout the War. 

PART IV-THE MIDDLE EAST CAMPAIGN 

Chapter 12. The Middle East CampaJan, September 1939 to 

179 

188 

November 1941 197 
The Servici11g and Repair Orga,iisaUon in the Middle East in Septembe,· 
1939-Expansion of the Engineer Seroie4s after the Outbreak of War­
Reorganisation of the Repa-ir and Servici11g Arrangements on the Entry 
of! taly into the W ar-Failu1'e of the M iddle East Command to Organise 
its Maintenance S,ervice in Accordance with the Air Ministry Plan-
First Enlargement of the Maintenance Services in the Western Desert­
Introdi1etion of the West African Reinforcement R oute-Maintenance 
Organisation f or the Gt'eeh Campaign::-Servicing and Repair Difficulties 
of the Campaign in Gt'eece and Crete-Preparation for Wavell's First 
Campaign-Servici11g and Repair Difficultus of the R.A .F. during 
Wavell's First Campaign-Reorganisation of Ma1nunance i11 the 
Western Desert-----bdroduction of a Chief Maintenance Officer at R.A .F. 
Headquarters, Middle East-Proposals to ImPfove the Maintenance 
Organisation-Improvement of the Maintenance Organisation, June to 
November 1941. 

Chapter 13. The Middle East t'.:timpaJan, November 1941 to 
January 1943 .. - 218 
Aircraft Maintenance and Supply Organisation for Crusader-Effect of 
the Japanese War on the- A ircrajt Position in the Middle East-Prepara-
tions for a New Offensive in Cyre114ica, March to Ma,y 1942-E¾pansi,on 
of the Aircraft Reinforcement Ro-ules-Enemy Offensive at Gazala and 
the Retreat to El Alamein, May to July 1942-Final Maintenanc11 and 
Supply Organisation-The Maintenance Organisation during Operation 
Buster. 

V 



CO NTENTS---conti~ued 

PART V-THE NORTH AFRICAN CA~PAIGN 

Chapter 14. The North African Landiu~s, November 1942 to 
February 1943 · 

The Plan to Invade North Africa by Combined Anglo-American Forces­
Role and Composition of the Eastern Air Command-The Maintenance 
Organisation of the Eastern Air Command-Aircraft Servicing, Repair 
and Salvage Arrangements-Maintenance Difficulties during the 
Landings- Maintenance Difficulties after the Landings-Th" Advance 
towards Tunisia-Maintenance Reorganisation, January 1943. 

. 
Chapter 15. The Final Operations in North Africa, February 

Page 

247 

to May 1943 . . 262 

Inception of Mediterranean Air Command-Expansion of the Middle 
East Maintenance Organisation for the Tunisian Campaign- The 
Problem of an Allied Maintenance Organisation- Improvement in the 
Maintenance Organisation under' Mediterranean Air Command­
Concluding Phases in the North African Campaign. 

PART VI-THE INVASION OF SICILY AND THE ITALIAN 
CAMPAIGN 

Chapter 16. Malta 

The Maintenance Organisation of Malta in September 1939-Develop­
ment from June 1940 to December 1942. 

Chapter 17. The Invasion of Sicily, Operation Husky. ·. 

The Plan to Invade Sicily by Anglo-American Forces-Relative Aw 
Strengths-Arrangements for the Supply of Aircraft-The Role of Malta 
in the Maintenance Plan- Preparations for the Invasion of Sicily­
Servicing, Repair and Salvage Arrangements- The Function of the 
Repair and Salvage Units-The Function of the Mechanical Transport 
Light Repair Units-An Outline of the Operational Aspect of the Sicilian 
Campaign-The Maintenance Organisation at Malta during the 
Operation-The Beach Organisation-Supplies of Petrol, Oil, Lubricants 
and Ammunition- The Servicing Commandos- Squadron Maintenance 
- Air Stores Parks-Mechanical Transport-Maintenance in Sicily 
after the Campaign-Lessons Learned from, Operation Husky. 

Chapter 18. The Italian Campai~ 

The Outline Plans for the Invasion of Italy-Maintenance Requirements 
-Maintenance Plans for . Operation Avalanche- Supplies- Major 
Repair Policy-The Beach Organisatio~Aircraft Maintenance­
Mechanical Transport-The Beach Units- Mechanical Transport 
during the Initial Stages of Operation Avalanche-The Servicing 
Commandos- Squadron Maintenance-Air Stores Parks-Repair and 
Salvage Units-M.T. Companies and Supply and Transport Columns­
Build up of the Base Maintenance Organisation in Italy-Base Supply­
Aircraft Repair, Modification and Erection- No. 159 Maintenance 
Unit-Aero-Engines, Instruments and Mechanical Transport Repair­
Aircraft Storage and Issue-Explosives, Petrol, Oil and Lubricams. 

vi 

279 

284 

302 



CONTENTS-continued 
PART VU-THE LIBERATION OF NORTH WEST EUROPE 

Chapter 19. The R.A.F. Maintenance Plan for Operation 
Page 

Overlord 323 

Main Features of the A.E.A.F. (R.A.F.) Administrative Plan and the 
Joint Maintenance Project--The F,unctions of the Base Group-­
Formation of No. 85 Group-Administration and Maintenance in th4-
United Kingdom-Results of the Concentration of Tactical Ai, Forus 
in S. England-Pre-stocking of Airfields-Maintenance Problems 
di{ring Sq,uQ.dron Moves-Emergency Replacement Pools-The Organisa-
tion and Control of Movement-Movemvnt Prior to Embarkation-TM 
Assa1'1t, Beach 0.-ganisation-Tlie R.A.F, Forwa,rd Maintenance 
Orgr,misation before the Establishment of the Base Group-Airfield 
H.Q.s-Air Stores Parks-Repair and Salvage Units-M.T. Lighl 
Repair Units-Mobile Signals Servfoing Units-Supply and Transport 
Columns-R.A.F. Base Maintenance Organisatioti-The Forward 
Equipmen·t Unit-The Forward Repair Unit-The Base Signals Unit-­
M.T. Replacement-Aircraft Replacement--Division of Responsibility 
between the Army and the Royal Air Force. 

Chapter 20. The Maintenance Or~anisation durini the Initial 
Stages of Overlord . . 341 

Brief Outline of the Operation-The Build-up of Air Forces in the 
Bridgehead-The WMk of lhe Servieing Commandos. 

Chapter 21. The Mainte.oance Organisation after the Break-
out from the Bridgehead in Normandy 348 

Phases of the Operations-Supply Services up to the end of Phase I I 
-S;,pplies du1'ing the Third Phase-M(Jintenance Considerations up 
to the.Crossing of the Rhine-The Crossing of the Rhine and the Subse-
quent Advance to the Elbe-Air Transport--Movement Organisation­
Aviation Fuel and Ammunition-Calli-ng Forward of Supplies from 
the Main Base-Efficiency of the Supply Organisation-Base Units­
Gro14P Support Units-Repa;r and Salvage Uni#s-Afrcraft Serviee­
ability. 

PART VIII-THE WAR IN THE FAR EAST 

Chapter 22. Maintenance in the Far East prior to the fall of 
Singapore · 359 

The Establishment of a Ba.se at Singapore- Development of the Far 
East Mainte,iance Organisation-No. 151 Maintenance Unit, Seletat'-
The Equipment o,,ganisation at Seletar-No. 163 Maintenance Unit, 
Kuala Lumpur- Aircraft Repair and :j_alvage-The Evcuuation of 
Malaya and Singapore. • .. 

Chapter 23. The Development of a Base Maintenance 
Organisation in India to support the expansion of the Air 
Forces.. 311 

The Ea,,ly Attempts to Devetop the R ,A .F. -in India,-Reorganisation­
E~pansion of the Squadrons-Development of Airfields-Supply and 
Maintenance-The Maintenance Organisation in IndiCJ at the bBginning 
of 1943. 

vii 



CONTENTS-continued 
Page 

Chapter 24. Tbe Formation of $ •. E.t\..C. and the wor~ of t he 
Maintenance Or~an1satlon, November 1943 to Au~ust 1945 385 
The FOf';mation of South East Asia Command, November 1943-The 
Maintenance Policy in the F/1,f' East, 1944--4/j-The wMk of the 
Maintenance Organisation in S.E.A.C. during 1944-45-The wr>rk of 
the Wing Mainknance Organisation during the Burma Campaign. 

Vlll 



Appendices 

l. Air Ministry Office Memorandum No. 56/40-Responsibility for the Servicing 
and Repair of Equipment and formation of Directorate of Repair and 
Servicing and Directorate of Maintenance Design. 

2. A.ir Ministry Office Memorandum No. 141/40--Forma.tion of Aircraft Produc-
tion Department-Effect on Functions and Staff at Air Ministry. 

3. No. 43 Group Expansion, October 1940 to March 1942. 

4. Repair Output of Principal ltems, No. 43 Group, October 1940 to March 1942. 

5. The Organisation of a Service Repair Depot of No. 43 Group. 

6, Statistical Record of No. 43 Group. Repair and Production, 1943-44. 

7. Record of Salvage and Repair on Site during 1944-No. 43 Group. 

8. No. 4 1 Group Maintenance Units, October 1940. 

9. No. 41 Group A.S.U. Satellite Landing Grounds, -1940----41. 

10. No. 41 Group Units, September 1944. 

11. Oxygen Transport Cylinders-Scales of_ Issue, 13 May 1942. 

12. The Petroleum Board. 

13. (a) Monthly Turnover and Stocks of High Explosives and Incendiaries at 
No. 42 Group Units, February 1943 to May 1945. 

(b) Deliveries of Bombs and Chemical Weapons from the Ministry of Aircraft 
Production factories, 1939-45. 

14. Equipment Storage, November 1941 to December 1944. 

15. No. 40 Group Units, September 1944. 

16. Demand Load at the Depots (Single Line), 1943 and 1944. 

17. Development of No. 40 Group :-
(a) Summary of Personnel at No. 40 Group Units on ~ l December 1944. 
(b) Statistics for the year 1944------Mechanical Transport. 
(c) Total Output of Aircraft Equipment Depot Workshops, 1943 and 1944. 

18 . A St udy of the Supply Organisation of the German Air Force, 1939-45. 

19. Notes on Aeroplane Maintenance Planning issued by Headquarters Flying 
Training· Command in 1941. 

20. List of Contents of Coastal Command Publications on Planned Flying and 
Planned Maintenance. 

21. Report by the Directorate of Servi~ and Maintenance, Air Ministry, on 
the benefits accruing from Plano.ed Flying and Planned Servicing in 
Coastal Command, dated 16 April 1944. 

22. Copy of Headquarters Fighter Command letter dated 23 July 1945 on Aircraft 
Servicing. 

23. The Monthly Percentage of Serviceable Aircraft in Bomber Command, October 
1940 to April 1945. 

24. Composition and Duties of a Repair and Salvage Unit and Base Depot-Middle 
East, J une 1940. 

ix 



25. Middle East Mainteo.ance Organisation, 1942. 

26. Extracts from Administrative Plan and Maintenance Project-Crusader. 

27. Aircraft Reinforcements-Middle East, November 1941 to December 1942. 

28. Reorganisation of Single-engined Fighter Squadrons and Certain Maintenance 
Units-Middle East, 25 August 1942. 

29. Details of the Supply Services-Middle East, October 1942. 

30, Details of the Technical Services--Middle East, October 1942. 

3'1. Summary of Aircraft Serviceability-Middle East, November 1941 to January 
1943. 

32. Summary of Airframe and Engine Repair Output-Middle East, November 
1941 to January 1943. 

33. Operation Torch-R.A.F. Station, North Front, Gibraltar. 

34. Relevant Extracts of Administrat ive Orders and Instructions, No. 333 Group. 

35. The Early History of the R.A.F. Servicing Commandos. 

36. The Role and Equipment of the Servicing Commandos. 

37. Relevant Extracts of Administrative Orders and Instructions for Operation 
Husky. 

38. Outline Table showing. the Chain of Responsibility for Aircraft Supply. 

--39. Headquarters, Northwest African Air Service Command-Replacement of 
Air<.raft Wastage. 

40. Extracts from Maintenance Instruction No. 4, Organisation in ' Finance ' 
(i.e. Malta). 

41. Plan for the Movement of Northwest African Air Forces into Italian Territory. 

42. Repair and Supply Units, Mediterranean Air Command, November 1943. 

43. M.A.A.F. and M.E. Repair Organisations-Airframes, Engines and Propellers, 
April 1944. 

44. Locat.ion of the Principal Units of No. 214 Group in Italy, 9 June 1944. 

45. Statistics-Base Air Forces South East Asia, October 1943 to August 1945. 

X 



Diagrams 
Page 

1. Organisation of the Directorate of Repair and Maintenance, 
November 1939 18 

<;Z, Supply and Organisation, September 1939 and January 1940.. 19 

3 . Organisation for Development and Production, September 1939 
and January 1940 20 

-4. (a) R.A.F. Supply Areas and Location of Universal Equipment 
Depots, 3 September 1939 21 

(b) Location of Aircraft Storage Units, 3 September 1939 21 

5 . Relationship between Air Ministry, Maintenance Command, 
No. 43 Group and tbe Ministry of Aircraft Production 75 

6 . Organisation of Headquarters, No. 43 Group, July 1943 76 

7. Headquarters, No. 43 Group--Organisation and Establishment 
of Units, December 1944 .. 77 

8. Location of No. 43 Group Units, December 1944 78 

9. System of Collection and Distribution of Equipment for Repair . . 96 

10. Yearly Summa.ry of Output of Aircraft Repaired by the Civilian 
Repair Organisation 96 

11. Organisation of the Ferry Pooli,, 5 November 1940 100 

12. Headquarters, No. 41 Group--Organisation, 8 June 1940 and 
30 October 1940 .. . 105 

13. (a) Headquarters, No. 41 Group-Channels of Functional 
Control and Responsibility, 27 May 1944 . . 106 

(b) Technical Control and Organisation at No. 41 Group Units, 
22 September 1944 

14. Revised Equipment Establishment for Aircraft Storage Units .. 

15. Supply Organisation for Breathing Oxygen during the Liberation 
o! N.W. Europe .. 

16. Univel'l;al Equipment Wing Organisation, No. 40 Group, June 
1942 

17. No. 40 Group--Location of Equipment Depots, Parks, and Limits 
of their Areas of Operation, April 194.2 

18. Summary of Growth of No. 40 Group Units, 1939-44. . . 

19. Chart showing Ratio of Aircraft Serviceability .. 

20. Bomber Command Base Servicing Organisation (Operational) . . 

21. Bomber Command Station Organisation (Operational) 

106 

116 

Facing 128 

142 

143 

152 

Facing 172 

191 

193 

22. Aircraft Reinforcement Routes Facing 228 

23. Aircraft Serviceability-Middle East, May to December 1942.. 231 

24. Supply Services 237 

25. Technical Services 239 

Xl 



26. N.W. Africa-Operation Torch- Weekly Aircraft State, 
December 1942 to March 1943 . . 259 

'1:7. N.W. Africa-Operation Torch-Serviceability Chart, December 
1942-to March 1943 260 

28. 

29. 

30. 

31. 

32. 

Mediterranean Air Command, 17 February 1943 

N.W. African Air Forces, March 1943-Supply Services } 

N.W. African Air Forces, March 1943-Aircraft Repair a~~ 
Salvage Plan . . . . 

N.W. African Air Forces, March 1943-Mechanical Transport 
Organisation . . . . 

N .W. African Air Forces-R.A.F. Elements-Serviceability 
Chart 

33. N.W. African Air Forces-R.A.F. Elements-Weekly Aircraft 

264 

B etween 
272 
and 

273 

'1:74 

S~re '1:75 

34. Operational Chain of Command in South East Asia, December 
1943 to June 1944 386 

Xll 



Part I 

EXP ANSI ON AND 
DEVELOPMENT 





CHAPTER 1 

PRE-WAR EXPANSION 

The Expansion Schemes 1 

In 1918 Great Britain possessed the most powerful air force in the world. 
She disbanded it, except for a nucleus, after the war, and in a few years ranked 
only fifth amongst the Air Forces of the Nations. No such voluntary self­
disarmament was undertaken by other countries, so in 1923 we began to re-arm, 
in a very modest fashion, and the programme then adopted was still far from 
complete ten years later. The reasons for the retardation were partly political 
and partly financial. In 1933 Germany commenced to re-arm and in a few' 
years developed and equipped an air force of major proportions. In an attempt 
to achieve parity with Germany's increasing air strength, the British Govern­
ment introduced a number of schemes for the expansion of the R oyal Air Force, 
which followed each other in quick succession between the years 1934 and 1939. 

The first scheme (Scheme 'A'), adopted in July 1934, was a very modest 
programme. It was followed by Scheme' C' when the size of Hitler's air force 
became known in 1935. There was no Scheme ' B.' Scheme • C' was succeeded 
by Schemes ' F , · • L ' and ' M.' Schemes • H,' · J ' and ' K · were formulated 
also but never passed beyond the stage of proposals ; and the missing letters 
represented tentative suggestions which did not mature. The purpose of these 
early programmes was to make a show of force and thus, it was hoped, to deter 
Germany from proceeding with her plans. Militarily, however, these schemes 
were unsound, as the necessary reserves of equipment to meet them were not 
provided for and the question of maintenance was practically ignored. Every­
thing possible was crammed into the first line while a background to the fa<;ade 
was almost non-existent. Fortunately, the tendency to create a force which was 
not as strong as it appeared was eventually checked, and the schemes which 
mattered most, suc.h as • F,' • L ' and 'M,' did not err in this way. They were, 
on the whole, sound and well-balanced schemes, so far as they went. 

Scheme• C' was notable in so far as it provided (in 1935) for a Metropolitan 
Air Force of 123 squadrons, which was, in fact, only one less than the number of 
squadrons on our nominal first-line establishment in the autumn of 1939. The 
programme was, however, to have been completed in 1937, but before that date 
it was superseded by Scheme• F '-the longest lived of all the schemes. It was 
the only one which ran its full course and was completed before the war began. 
Framed in the light of the speeding-up of German re-armament, it provided 
for a Metropolitan Air Force of nearly 1,750 qrst-line aircraft, as compared with 
a little over 1,500 under Scheme • C.' It was•a .. distinct improvement on Scheme 
' C ' in so far as it gave our air striking force more offensive power and provided 
rnore reserves. It was approved in February 1936. Scheme' F' would not, 
however, have given us parity, so, at the end of the year, Scheme' H' was pro­
posed. This increased the first-line strength at the expense of the reserves and 
the overseas formations. Scheme ' H ' was withdrawn soon after it was proposed, 

1 A.H.B. Monograph, Expwnsi<>ti of the R.A.F. 
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and the next scheme (' J ') ·which followed it a year later also failed to commend 
itself to the Cabinet. 

Scheme ' J I was in some respects the best of all the pre-war proposals. If it 
had been speeded up and the necessary measures taken to expand production, 
it would have enabled us to make up at least most of the lee-way in our pursuit 
of parity. It would have given us a Metropolitan Air Force of nearly 2,400 
first-line aircraft, including nearly 900 heavy bombers, by the summer of 1941. 
But such progress was too slow-Germany would, it was estimated, have had as 
many aircraft by the end of 1939. To put us on even terms we should have had 
to accelerate the completion of the scheme considerably, necessitating inter­
ference with the course of normal trade and involving the country in considerable 
financial expenditure. These measures were not acceptable to the Government 
and the Air Ministry was instructed to prepare a cheaper version, which it did 
in the fonn of Scheme ' K.' 

Scbem.e ' K' came before the Cabinet in March 1938, but by that time the 
German move into Austria had occurred, and the necessity for an accelerated 
programme became evident. Scheme • L' was the result. It provided in the 
usual way for a number of bomber, fighter and other squadrons, but was not 
adopted .in that definite form. What was approved on 27 April 1938, was a 
programme of construction which represented the maximum output estimated 
to be obtained from industry within two years, Scheme ' L ' being kept as a 
background to this programme. Long before the first year had passed, how­
ever, the Munich crisis occurred, and the relegated Scheme ' L ' was superseded 
by Scheme 'M' which was approved on 7 November 1938 ; approved, that 
is to say, in the sense that the establishment for which it provided-2,550 
first-line aircraft in the Metropolitan Air Force-was substituted for the first~ 
line aircraft contained in Scheme 'L ,' the constructional programme already 
in force being continued meanwhile. 

Scheme' M' was timed for completion by 31 March 1942, i.e., two years later 
than Scheme 'L' so that when the war commenced in September 1939 our 
establishment of aircraft, in the absence of the necessary reserves, was not even 
sufficient to meet the requirements of Scheme 'F.' The 124 squadrons and 
(approximately) 1,750 fust-line aircraft authorised by Scheme 'F ' existed 
nominally, but we had not that establishment. Some of the squadrons had to be 
' rolled up ' to provide six weeks' reserves, whilst others were needed to serve 
as training units, and as a result the effective first-line strength of the Metro­
politan Air Force did not exceed 1,500 aircraft in September 1939. To produce 
that number, we had to leave the fighter squadrons with practically no teserves 
behind them. In contrast, the first-line strength of the German Air F orce was 
about 4,000 aircraft with sufficient reserves available. 

Shadow Factories 

The programme of construction involved in Scheme ' C ' was not beyond the 
capacity of the fume; existing in the aircraft industry who up to that time had 
supplied the needs of the Royal Air Force. Scheme' F,' however, was too large 
,fey these firms to undertake W1aided, and it was therefore decided to bring into 
operation a number of ' shadow factories ' which it had been intended to reserve 
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for zero hour. The factories in question were large motor c~ plants in the 
Birmingham and Coventry districts, and in order that the ordinary business of 
the manufacturers concerned should not be interfered with, the shadow factories 
were erected in close proxtrrlity to the parent works. This involved some addi­
tional risk in the event of air attack, but it facilitated supervision of the new 
works an<J. lessened the difficulty of labour supply. Strictly, the opening of the 
shadow factories for the purpose of tbe pre-war expansion was a departure from 
the purpose for which they were intended, which was to serve as an additional 
source of supply after the war had begun, but the absence of adequate reserves 
of engines and airframes rendered this procedure necessary. 

The motor manufacturers originally selected were the Austin, Daimler, 
Rootes, Rover, Singer, Standard and Wolseley Companies. Lord Nuffield 
(Morris Motors) was asked to participate but at first refused. In fact he raised 
considerable opposition to the scheme, and it was not until May 1938 that he 
agreed to organise a big factory at Castle Bromwich for the production of 
Spitfire fighters. Of the other companies, Singer and Wolseley fell out of the 
scheme before it was inaugurated, and their places were taken by the Bristol 
Aeroplane Company and the Austin Motor Company, whkh had thus a double 
role. 

In addition to the airframe and engine factories, others were established for 
~he manufacture of propellers, carburettors and magnetos. The decision to 
adopt the shadow factory scheme was not allowed to pass without challenge and 
there was considerable opposition from the £inns engaged in the aircraft industry 
before the expansion commenced.. · The scheme generally, however, was 
successiul, although many difficulties were encountered. In the case of the 
factory at Castle Bromwich it was necessary eventually to place it under the 
control of Messrs. Vickers, as the methods of th~ Nuffield organisation, based as 
they were on the mass production of motor cars, proved to be unsuitable for 
the rapid production of aircraft. 

Repair and Maintenance Facilltles 
At the beginning of 1938 there was rio R.A.F. repair depot or properly 

planned system of repair. There were two primary reasons why it bad by this 
time become essential to develop a sound Service repair organisation. First, 
the industry was occupied to capacity with new production and was unable to 
expand ifs repair facilities on the scale which would be required in war; it was 
anticipated that, until an efficient repair organisation had been built up, 
wastage of aircraft in the event of war might rise to 40 or 50 per cent per 
annum instead of the normal 16 to 20 per cent.1 The second reason was that 
repair overseas was almost entirely a Service responsibility and to supply the 
skilled personnel necessary to man overseas depots on a much expanded 
war-time scale, it was essential that a pool of fully trained men should be 
maintained on which overseas depots could dfaw. Such a pool could be.consti­
tuted only by establishing, at home, Service repair depots at which all types of 
aircraft repairs were undertaken. The Home Aircraft Depot, Henlow, had been 
temporarily converted to a School of Technical Training to assist in the 
expansion programme, and it had never been possible to re-establish the depot 
as had been intended. Two· new Service depots had been approved at Sealand 
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and St. Athan respectively. 'They would not be opened witil mid-1939, however, 
and it would be well into 1940 before they were in full operation. Steps were 
taken to provide additional schools of technical training to relieve Henlow, 
which it was decided to reopen as a depot as soon as possible. 

There was considerable discussion as to whether it should be reopened as a 
civilian or as a Service depot, the argument in favour of the latter being that it 
would be the first depot in full operation and should therefore be used for 
training of maintenance personnel for overseas. The objection to a Service 
depot was that it would put a further strain on the technical staff resources of 
the Royal Air Force at a time when the shortage was most acute. A further 
argument in favour of a Service depot was that it had become increasingly 
necessary to supply R.A.F. parties to units to install equipment in aircraft 
not incorporated before delivery and to incorporate certain major modifications. 
Such work was at present a drain on skilled unit personnel or on factory staffs 
where firms' working parties were supplied. Where working parties could not 
be supplied, aircraft had to be returned to the factories with consequent delay 
and expense. The lack of a pool of skill~d personnel, which could in emergency 
supply overseas repair units, had been a serious disadvantage on more than one 
occasion in previous years. 

The inevitable question of cost arose, and as a Service depot was more ex­
pensive to run than a civilian-manned unit~ it was urged that the two R.A.F. 
depots under construction should suffice. The discussion was inconclusive at 
this meeting and was left to the further attention of the Air Member for 
Personnel and A.M.S.O. At the following meeting, during a discussion on the 
provision of facilities for surplus pilots to obtain flying practice, the Secretary 
of State stated that the crux of the matter was the need to improve the repair 
and maintenance facilities in order to eliminate the delay in returning un­
serviceable aircraft to the force. A.M.S.O. replied that the Director of Aircraft 
Production was already engaged on a survey ·of spare contractor-capacity 
which could be used for repair work. He preferred to see the increased repair 
requirements handled by a civilian organisation rather than by Servi.ce depots, 
which, he considered, were essentially training establishments rather. than 
productive units. The Air Member for Research and Development anticipated 
considerab.le difficulty in staffing civilian repair depots, if established, and 
pointed out that personnel could not be beld after training. The Secretaxy of 
State made a suggestion that nnits near industrial areas might relieve their 
manpower shortage by employing civilians. 'Fhis was opposed, however, on the 
grounds that the provision of Service transport would raise d.iffi_culties and that, 
in any case, the work of most units was restricted by the available technical 
equipment on the station. Following the Cabinet acceptance of the accelerated 
air programme (Scheme ' K ') S. of S. evolve.,d,. a plan on 15 March 1938 for 
overcoming the bottleneck of skilled repair and maintenance personnel: selected 
firms were to erect shops alongside their factories to be used for the repair of 
aircraft.1 Firms would repair their own products and thus allow Service 
personnel to concentrate on maintenance rather than repair. In spite of this 
proposal and the apparent realisation of the seriousness of the existing lack of 
proper repair facilities, when the question of repair depots was raised again 
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six months later, it was reported that Henlow was still awaiting the completion 
of St. Athan and Weston-super-Mare as schools of technical training before 
reverting to its proper function as a depot. Although work was proceeding 
night and day, A.M.S.O, was unable to forecast dates for the completion of 
these two stations. He pointed out that the question of repair depots was 
typical of many items essential for the maintenance of the Air Force which were 
lacking. We had, he continued, been building up a . front-line Air Force which 
was nothing but a fa~ade. W '! had nothing by way of reserves or organisation 
behind the front line with which to maintain it. The meeting decided that a 
repair organisation should be got going as quickly as possible and that for the 
time being A.M.D.P. would be the member responsible; the arrangements for 
the reversion of Henlow to its proper functions being pressed on in the 
rneanwhile.1 

Three Service depots were now approved and in course of preparation­
Sealand, St. Athan and Henlow. A previous proposal for three civilian depots 
bad been turned down as it was considered that on completion of the expansion 
programme the shadow facrnries could be utilised for repair work. The 
September 1938crisis and continuedexpansionledA.M.S.O. to raise the question 
again. He proposed the formation of two civilian repair depots, but after dis­
cussion it was decided that one only should be considered at present. After the 
investigation of a possible- site at Preston it was agreed finally to establish the 
unit at Warrington (Burtonwood). a- By November 1938 work had started on 
this site, and it was decided to pursue the original plan for a total of three 
civilian-manned depots, machine tools for all three to be ordered immediately. 8 

A factory site at Dumfries was considered but the Treasury and the Ministry 
of Labour objections ruled this out.' There was a difference of opinion as to the 
advisability of having two larger depots instead of three smaller ones. The 
Director of Repair and Maintenance considered that each depot should be 
capable of repairing 500 aircraft annually but he asked for an outside opinion if 
possible. It was decided to consult Sir Amos Ayre and Mr. Beal. i; Following 
the report of these gentlemen the Council decided to seek the advice of Sir 
Malcolm McAlpine on the construction of the depots and of the industry 
concerning the · economies of layout, expeditious routeing of jobs and the 
complements and grading of industrial, supervisory and managerial staffs 
likely' to be required. The second depot was sited at Abbotsinch, and on 'J:J June 
1939 it was re.ported that a site had been decided for a further depot at Stoke. e 
With the increasing shortage of skilled manpower, however, the staffing of 
these depots was likely to be difficult, and it was realised that though there 
would be little work for the depots in peace the expansion in the event of war 
would be rapid. 7 A managerial staff with the necessary knowledge of the 
industry and of trade union and labour matters was necessary and it seemed 
advisable to have the depots run on an agency b~~ by large engineering firms 
whose work was likely to diminish in war-time. War came, however, without a 
definite policy having been decided upon . 

1 E .P .M. 137 . 
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Increased Recruitment and Training of Maintenance Personnel 
With the adoption in 1935 of the programme ot expansion, it became im­

possible t9 turn out fitters II in adequate numbers and ·with sufficient rapidity 
to man the flights of all the new squadrons on the approved basis. As a temporary 
measure it was decided to introduce the trades of flight mechanic and flight 
rigger to fill the aircraftmen posts in flights under th,e supervision of skilled 
fitter and rigger non-commissioned officers. The new tradesmen were to be 
recruited from men with some engineering or mechanical training, enlisting 
initially for training as mates, the best being selected at the end of the mates' 
course for a further eight months' training to fit them for the flight servicing of 
engines and airframes. It was also decided to increase the intake of apprentices 
in excess of immediate requirements. 

The employment of unskilled mates in flights, introduced in 1932, had not 
proved to be a success in view of the advent of aircraft of greatly increased 
power, speed and complexity. In fact, it was considered by the Commands to 
be highly dangerous. For the first three years of the expansion, therefore, the 
squadrons functioned on one of two systems, i.e. (a) fitter I-fitter II-mate or 
(b) flight mechanic-Bight rigger supervised by fitter and rigger N.C.O.s.1 

Another measure taken to provide skilled personnel for maintenance purposes 
was the encouragement of ex-ainnen to return to the Service. 9 The response 
was encouraging, and the numbers obtained from this source steadily increased. 
No training was given to former mechanics. 

Throughout the summer of 1935 new recruits came in satisfactorily, but the 
numbers sent forward by the recruiting centres had to be reduced owing to 
·the lack of accommodation at the Depot at Uxbridge. The old trade of 
' aircraithand and mate' was kept as low as possible, but every available fitter 
was taken. By 8 October 1935, 1,700 applications had been received from boy 
apprentices. These applications continued satisfactorily, but the intake, 
except for fitters, had to be restricted to the accommodation available at the 
apprentice schools. 8 

The Scheme' C' programme required 15,792 airmen in the fitter group, but, 
following a change of policy in favour of medium as opposed to light bombers, 
the requirement was altered to 17,236 to be reached by 1 April 1939. This 
necessitated· an increased recruitment during 1936 and 1937 for the new trade 
of flight mechanic and .Bight rigger at the rate of 650 per annum, the total 
requirements in this trade being estimated at S,613 by 1 April 1939. • 

Recruiting of skilled men continued satisfactorily for some months, but, in 
spite of a Press campaign.the applications in 1937 fell off. 5 In May of that year 
the total for the previous 12 months was only 1,400 compared with 1,670 for the 
corresponding period in 1936. It therefore became obvious that to meet the 
expansion programme many more men would have to be trained by the Service. 
No. l School of Technical Training at Halton was incapable of dealing with 
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1 E.P.M.8. 
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the numbers required, and although a site for a new school had been selected at 
Cosford, construction had not begun. It was not until November 1937 that the• 
building of the new school commenced. 

Towards the end of 1937 a number of discussions took place at the Air 
Ministry regarding the difficulties of training sufficient servicing personnel.: 
One suggestion put forward by the Air Member for Personnel was that certain 
Group II tradesmen could be obtained from elementary schools, but this was 
considered eventually to be impracticable owing to the special treatment such 
young entrants would require. A syllabus for the training of airmen at con­
tractors' works was then drawn up and a plan to this end was submitted to 
aircraft firms for· their concurrence. With the exception of Messrs. Handley· 
Page, who required certain relaxations, all agreed to co-operate. Courses were 
arranged. for from 12 to 20 men at a time at each firm and the Commands were 
instructed to release airmen for the special courses even if it meant units working 
at reduced pressure. 

By March 1938 it was realised that additional steps must be taken to provide· 
trained men of all trades for maintenance duties in the Royal Air Force under the 
expansion programme and that the whole of the overseas maintenance organisa­
tion depended upon the availability of personnel from the home depots. In 
April, therefore, the Air Member for Supply and Organisation prepared a 
memorandum on the accommodation required for training units to meet the 
Scheme ' K ' programme up to April 1939.1 He drew the conclusion that au 
immediate and considerable expansion of ground training facilities was necessary, 
and that even with such an expansion several years would elapse before 
deficiencies in certain trades would be made good. The new repair depots, 
which provided training facilities, at Sealand and St. Athan had been approved 
and would be ready by rnid-1939; they would not be working to capacity, 
however, until well into 1940. Henlow, the one original home aircraft depot, 
had been turned temporarily into a school of technical training and should have 
reverted to a depot in 1936 or 1937, but, with the succ~ive increases in the 
expansion requirements, this had not been possible. The position in March 
1938 was that even the opening of a new school. of technical training at St. 
Athan would not permit Henlow to be re-established as a depot. Ground 
training accoll}Illodation had not been extended since the inception of Scheme 
' C,' but it had been possible so far for Henlow and the School of Technical 
Training, Manston, to cope with requirements. The new training figures were, 
however, far in excess of the capacity available. • 

In order to permit the re-establishment of the' depot at Henlow, and at the 
same time to increase the total training capacity, it was decided to establish a 
new technical training school of three Wings at.,Weston-super-Mare for the 
instruction of fitters III as an alternative to Manston,. which was in a very 
vulnerable area, and to erect hutted accommodation for 1,000 electricians at 
Henlow. 

Meanwhile it was recognised as no longer practicable to employ mates on 
modem aircraft to the extent to which they had been used in the past. In fact,_ 
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there was now no work on which they could be employed which could not be 
done equally well by arrcra:fthands, and in April 1938 the ' mate' system was 
abandoned. 

The crisis in September 1938 resulted in another effort to obtain skilled 
airmen in sufficient numbers.1 lt was then decided to accept the ma.ximwn 
possible of suitable recruits irrespective of the Scheme ' L' establishment and 
to use hutted and temporary accommodation to house them. This decision 
made the accommodation problem even more acute, but the shortage of main­
tenance personnel made it essential that applicants should not be kept waiting. 
A further school of technical training adru,tional to Weston and St. Athan was 
also considered necessary, and the possibility of using holiday camps for the 
purpose was examined. These, however, were thought to be unsuitable.2 

The Air Member for Personnel tried to raise the intake of recruits to 1,000 a 
week during November 1938, hoping to take advantage of the effect of the crisis, 
but this number was not achieved and it became apparent that the only way of 
maintaining an adequate flow was by National Service. 

The recruiting position was changed completely in the early part of 1939 
by the introduction of the Military Training Bill. By 13 June of that year 
between 25,000 and 26,000 men had expressed a preference for the Royal Air 
Force against a total of 12,000 vacancies. 3 The shortage of trained men in 
squadrons continued, however, and it was decided that the dilution of skilled 
personnel which had been adopted in the past to relieve the position roust cease 
for at least nine months. As an alternative to dilution, the Air Member for 
Supply and Organisation was asked to consider the possibility of the further 
civilianisation of R.A.F. establishments. 

As war became more imminent the personnel requirement increased to a 
total intake of 45,000 against the original figure of 26,000. This necessitated 
an entry of at least 900 a week until the end of the year. To reach this .figure the 
Grade I medical standard was relaxed. It. was also decided to withdraw from 
c.ourses all men who had completed 75 per cent of their- instruction in certain 
trades in order to provide training facilities for the newcomers. These measures 
did not, however, produce the nwnbers required and it was only the large influx 
of vohmteets which resulted from the declaration of war that clarified the 
position. In the first 19 days of war 7,000 men were accepted and it was 
estimated that the total would reach 14,000 by the end of the month with a 
further 10,000 in October. The number of skilled men accepted was considerably 
in excess of existing training facilities but they had been taken on in order to 
secure a lien on their services.' The dilution of fitter grades had been consider­
ably reduced by the call-up of reservists, but a':i the latter were being regarded as 
fully trained men the figures could not be, taken at their face value. The 
instrwnent trades were in the worst position and it was decided to transfer 
800 recruits from West Drayton to Manston in order to permit the use of West 

1 E.P.M.137, 138 and 139. 
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l>rayton as a training centre for women instrument repairers. A reduction of 
the annual intake of fitter apprentices from 2,000 to SOO was agreed since the 
capacity at Halton was required for training older skilled men, and it was con­
sidered that on the basis of a 3 year war the apprentices would not become 
effective sufficie.ntly early to be of value.1 It was decided in Novemb?r 1939 that 
the total number of apprentices under training should be reduced to 2,700 with a 
further reduction to 1,000 early in 1941. It was not considered possible to 
accelerate the training of the apprentices but it might be feasible to give 
certain parts of their training away from Halton-such a<, putting them into 
productive work in factories for a period. 2 

Inception of Maintenance Command 
In September 1937 the Director of Organisation prepared a Note for the 

consideration of the Air Council on the advisability of the formation of a 
Command to control the maintenance units of the Royal Air Force. 

In his Memorandum the Director of Organisation drew attention to certain 
unsatisfactory features about the e~isting maintenance organisation under which 
the maintenance units were controlled and administered in a. technical sense 
by the Director of Equipment, while their domestic administration was in the 
hands of the Air Officer Commanding-in-Chief, Training Command. This meant 
that the Director of Equipment was, in effect, acting as an eKecutive A.O.C. 
over units whose nwnerous functions were remote from him, and it was wrong 
jn principle that he should do this in addition to being a Staff Officer in charge 
of a department of the Air Ministry. In any case, this arrangement- which had 
been possible (and indeed desirable on grounds of economy) in pre-expansion 
day~ould not now continue without the machine becoming clogged. The 
Air Officer Commanding-in-Chief, Training Command, for h.is part was in the 
position of having to deal with the domestic needs of units with whose functions 
and operations he was not concerned, and this arrangement which, for a variety 
of reasons, was unsatisfactory in p eace-ti,me would be totally impracticable 
in time of war. 

The aim of the new Maintenance Command, which it was suggested should 
be set up, would be to control and to co-ordinate the various maintenance 
services, and to undertake a large part of the operational control at present 
exercised by the Air Ministry, and also to relieve the Training Command of its 
present administrative duties in respect of the maintenance wiits. Tue 
organisation which had been drawn up for the proposed Command had been 
based primarily on the conditions in which units in the United Kingdom would 
have to operate in war, but the arrangements proposed would also satisfy the 
requirements of the Overseas Commands and of the Continental contingents. 

The Memoran<:Ium then went on to discuss the basis (geographical or func­
tional) on which the Maintenance Command ought to be organised. It was 
pointed out that the purpose of the maintenance organisation must be the 
service of the flying units, and its duties in the main were salvage, repair, 
holding and distribution. Further, although distribution from the maintenan_ce 
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units was carried out on a geographical basis, the variety of maintenance units 
involved made it impossible to arrange for a complete supply system for a 
particular geographical area, and the areas supplied by different types of main­
tenance units inevitably overlapped. 

The conditions which must determine the grouping and sub-division of the 
supply areas were so varied that any organisation of the Maintenance Command 
as a whole on a· geographical basis (or on a pattern matching that of the Com­
mands it served) was impracticable, and the conclusion reached in the 
Memorandum was that it would be necessary· to establish the Command on a 
functional basis. Each of the groups within the Command would then control 
a number of distribution units (organised for servicing on an area basis) and 
in some cases a nwnber of reserve holding units also from which the distribution 
units would be replenished. 

It was proposed that there should be four such groups with functions as 
under:-

(a) A repair and salvage group comprising the aircraft depots, and any 
other workshop units which might become necessary. 

{b) An ammunition a,ud fuel group comprising the ammunition depots, 
ammunition parks, fuel and oil reserves and distributing depots. 

(c) An equipment group comprising the equipment depots. 

(d) An aircraft, mechanical transport and marine era.ft group comprising 
a11 the aircraft storage uruts and the packing depot. 

The proposals contained in the Director of Organisation's Note were con­
sidered at an Expansion Progress Meeting of the Secretary of State for Air on 
21 September 1937, and, after discussion, it was decided that:-

(a) The formation by gradual stages of a maintenance organisation, 
consisting of a number of Groups (the exact number to be left open), 
to control the various maintenance units, and a central organisation 
to co~ordinate the functions of the Groups, should be approved in 
principle. The question of the designation of the central controlling 
authority should be reserved, as also should the question of whether 
or not the higher organisation and the various Groups should be under 
one roof. 

(b) The control of the Groups would be under Equipment Branch officers, 
the central authority wider a.General Duties officer. 

(c) The new maintenance Groups should be functional in charad:er and, 
with whatever higher organisation which might eventually be 
decided on for their control, should be located outside the Air Ministry. 

(d) The Air Member for Supply a.n.d ... Organisation should work out the 
various stages by which the new Maintenance Organisation should 
be put into effect. 

Initial Difficulties of Maintenance Command 
Although the decision to form a Maintenance Command bad been taken, 

six months elapsed before it was decided to press forward with the necessary 
arrangements. The Headquarters of the Command commenced to form on 
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1 July 1938, Air Vice-Marshal J. S. T. Bradley taking over administrative and· 
technical responsibilities from Training Command and the Directorate of 
Equipment respectively.1 On 7 August 1938, Headquarte.rs, Maintenance 
Command, moved to Andover, assuming executive command of the maintenance 
units which had been administered by No. 11 (Fighter) Group, No. 23 (Training) 
Group and No. 24 (Training) Group. 1 

At the end of 1938 less than half of the minimum and provisional numbers 
required for the Command and Group Headquarters staffs had been supplied. 
Another source of worry was the fact that a proportion of the civilian employees 
at the maintenance units were RA.F. reservists who, in the event of war, would 
be called upon to return to Service duties and be lost to the Command. The 
lack of housing for the civilian employees also provided a problem. Many of 
the maintenance units were in sparsely inhabited districts, and suitable labour 
to staff them could not be obtained when houses were not available. 

In the Equipment Group there was a lack of planned accommodation which 
necessitated a considerable dispersion of stocks for security reasons and raised 
distribution problems almost impossible to overcome. It was apparent in this 
Group that the inadequate stocks of technical spares would, in the event of war, 
prove to be most serious. The most acute shortage was in spare parts for the 
latest types of aircraft. In connection with these spares there were several 
disturbing features:-

(a) The non-interchangeability of parts of aircraft of nominally the same 
type. 

(b) The numbers of the types and variants for which parts had to be 
supplied. 

(c) The complications created by the acceptance of incomplete material 
(e.g. engines less certain parts) from contractors. 

The constantly mounting number of mechanical transport ·vehicles to be stored 
in reserve against mobilisation was also a problem. The figure at the end of 
1938 was 8,000, with little storage space available. 

It had been estimated by the Air Ministry that the load of the equipment 
depots measured in terms of stock issues would increase between seven and 
eight times immediately upon the outbreak of war. This increase could only 
be met by the most intensive and detailed peace-time preparations. With the 
amount of work already in hand, however, it was not possible to undertake 
such preparations. 

The difficulties of the Aircraft Group in 1938 and early 1939 were caused 
mainly by the lack of staff for the Group H~dquarters. Sµpervisory control 
was therefore in the hands of the already overloaded staff of the Command 
Headquarters and much of the work proper to the Group was done from the 
Air Ministry. Another difficulty was in obtaining labour for the storage units .. 
This ~abour which was required for the preparation and maintenance of aircraft 
had to be new and trained before it was of any use. By March 1939, in the 
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absence of the required personnel, the aircraft in store could not be properly 
maintained. 

The Ammunition and Fuel Group was generally in a happier position than 
the others, although only a nucleus staff for the control of the Group had been 
provided. In the spring of 1939 more stock was available in relation to the 
consumption to be anticipated, and dependable distribution arrangements had 
been planned. The stocks of the ammunition depots were, however, disposed 
unsatisfactorily due to the slow and piecemeal constructional development of 
the underground storage. The security of the ammunition depots, particularly 
of the highly concentrated H.E. bomb holdings, was a matter of concern owing 
to the large number of contractors' employees at work inside the holdings. 
The antecedents of many of the men were unknown and it was difficult to 
guard against possible sabotage. 

As regards fuel and oil, excepting supervision of the custody of stocks in situ, 
the control of the organisation remained with the Air Ministry and the service 
was an agency one performed entirely by the Oil Companies. 

No attempt had been made to form the Repair Group by the summer of 1939, 
and the lack of salvage and repair sources was the most serious gap in the 
new maintenance organisation. 

Introduction of the Technical Branch 
Although the necessity for a technical branch to meet the requirements of the 

rapidly growing complexity of modern aircraft had been apparent for many 
years, it was not until the early months of 1939 that the Air Council approved 
proposals for the direct entry of engineers from industry and the universities 
and agreed to the creation of a Technical Branch of the Service. An announce­
ment to this effect was made in the Press on l August 1939. Hitherto the policy 
for the provision of officers for technical duties in the Royal Air Force had been 
that they should be general duties branch officers trained as pilots before being 
trained as specialists ; should be employed alternatively in specialist and in 
non-specialist posts and should be eligible equally with non-specialists to rise 
t o the highest appointments in the Royal Air Force. This policy had originally 
been laid down by Lord Trenchard. It had been modified by the introduction 
of commissioned warrant officers, mainly for employment on station and 
maintenance unit duties, who had gained their technical knowledge and skill 
in the ranks. This class fillect most of the jwuor posts and would fill a small 
proportion of the squadron leader posts. 

On 26 March 1940 the Air Member for P~nnel submitted a Memorandum 
which embodied a scheme for applying in war the policy which had been approved 
in peace for forming a technical branch for permanent officers. The branch 
,was to be made up from existing permanent specialist G.D. officers, from those 
officers granted G.D. commissions immediately before the war for specialist 
duties only, from existing commissioned engineer officers and signals and 
annament officers, and in the future from ainnen commissioned for engineer 
duties. The Council approved these proposals. 
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lnvestl~atlon by the Jones Committee Into R.A.F. Administratl•e 
Procedure1 

As the result of the proceedings of the first meeting of the Air Council on the 
expansion of the R.A.F. operational Commands to Scheme' L,' it was decided 
in June 1938 to form the two sub-committees to examine the existing system of 
administration in the Royal Air Force in the light of the requirements of 
operational and general efficiency, readiness for war, and economy, and to make 
recommendations with a view :-

(a) To ease, as far as possible, the burden of administration on Station, 
Squadron and Flight Commanders so that they could give proper 
attention to their operational and training responsibilities. 

(b) To confine the paper work of administx:ation to real essentials. 
(c) To adopt in peace methods of administration approximating as closely 

as possible to wa,r requirements. 

Amongst some of the main directions in which it was suggested that adminis­
tration could be simplified were :-

(a) The general policy under which aircraft were inspected, maintained and 
repaired and the procedure for recording the processes of maintenance. 

(b) The procedure for demanding, estimating and accounting for equipment, 
the holding and transfer of aircraft inventories and the necessity for 
some of the returns which were being rendered. 

Considerable discussion took place subsequently as to the composition of 
the committees. At first it was thought that the Chairman should be a serving 
officer of Air Rank. One committee should have a Group Captain engineer, 
a civilian with engineering and business qualifications, and a secretary. The 
other would include a Group Captain (General Duties). a chartered accountant, 
or other civilian with business experience, and a secretary. Eventually, however, 
it was decided that only one committee was necessary under the chairmanship 
of a well-known industrialist with a number of civilian and Royal Air Force 
members. 

The first Chairman to be appointed was Lieutenant-Colonel J. H. M. Greenly 
of Messrs. Babcock and Wilcox Ltd., Engineers, but on his appointment as 
Chairman of the Prime Minister's Panel of Industrial Advisers, Colonel Greenly 
resigned in favour of Brigadier-General H. A. Jones of the Imperial Tobacco 
Company. Several other changes took place before the committee commenced 
its sittings in December 1938, and after 24 full meetings rendered jts report on 
2 August 1939. 1 Every aspect of the administration of the Royal Air Force 

1 A.M. File S.45433/38. 
1 The composition was :-

Brigadier-General H . A. Jones (Chafrman). 
Major M. J. H . Bruce 

Air Vice-Marshal A. G. R. Garrod .. 

Captain A. Hudson .. . . 
Air Vice-Marshal A. C. Maund .. 
Sir Harry Peat and Mr. H. J. Sanders .. 

Mr. R. C. Chilver (SetJ'elaJ')') 
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was covered, including administrative training, administrative control by the 
Air Ministry, administrative control by Commands, Groups and Stations, the 
system of assessing and accounting for airmen's pay, equipment accounting. 
personnel administration, and the inspection and maintenance of equipment. 
For the purpose of this monograph, however, it is only proposed to deal with 
those sections concerned with, t,he maintenance services of the Royal Air Force. 

The Committee had a great deal to say about the engineer services. 1 It 
considered that the responsibilities of the Director of Repair and Maintenance 
were too narrowly understood and that inadequate provision had been made for 
effective control. There was misunderstanding between the Air Ministry and the 
Commands on technical matters, inspection schedules were issued based on 
inaccurate information, instructions regarding inspections were being mis­
interpreted by units and maintenance was not proceeding in accordance with 
the intention of the Directorate of Repair and Maintenance. It was recommended 
that:-

(a) The staff of the Dii:ector of Repair and Maintenance should be 
strengthened. 

(b) The Director of Repair and Maintenance should be consulted on all 
personnel and establishment questions affecting the repair and 
servicing organisation, including the recruitment and training of 
civilian personnel and instructors. 

(c) On technical questions connected with the behaviour of equipment in 
service, the Director of Repair and Maintenance should correspond 
direct with Service units and not through the Directorate of 
Equipment. 

(d) The director of Repair and Maintenance should be placed in a position 
of full responsibility for the technical control of the repair depots and 
directly to the repair Group. 

(e) The running of the repair depots should be costed. 
(/) Endeavour should be made to recn,iit experienced personnel from 

civil life for certain senior posts to -be filled by the specialist technical 
branches. 

(g) The post of Director General of Research and Development should be 
held by an officer drawn from one of the specialist technical branches. 

(h) The title of 'Director General of Research and Development' should 
be changed to 'Director General of •Engineering Services.' 

(-i) The Director General of Engineering Services or .his nominee should be 
a member of all promotion boards dealing with specialist technical 
officers. 

(j) When the proposed specialist tecbnical>branches came into existence, 
a larger proportion of the posts connected with the development of 
Service equipment should be filled by Service personnel. 

Regarding the equipment administration, the Committee said that they were 
struck by the serious shortage of some items of equipment at stations, particu-

1 Report of the Committee on R.A.F. Administration,, 1939, Part II, Section IV. 
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lar]y of spares for airframes and engines. 1 This shortage was seriously holding 
up repair and maintenance work in station workshops and had resulted in a 
low rate of serviceability. · It was suggested that equipment inspectors or 
liaison officers should be provided to ensure that items were produced. It was 
recommended that :-

(a) Use should be made of equipment inspectors in connection with 
shortages of equipment. 

(b) The equipment, contract and finance branches dealing with particular 
types of equipment should be accommodated close to each other. 

(c) Steps should be taken to ensure that :financial scrutiny of requisitions 
for equipment was not allowed to become a complete duplication of 
the calculations made by the equipment branches. 

(d) Commanding officers of maintenance units should be authorised to 
spend up to £100 in any one instance on local purchases of equipment, 
and to accept tenders other than the lowest in all cases where they 
thought it necessary. 

(e) Decentralisation of provisioning from the Air Ministry should be 
confined to those cases where it was clear that the greater part of the 
information required was available at the maintenance units or could 
readily be supplied to them. 

(/) The necessity for special returns connected with shortages of equipment 
should be reviewed periodically. 

The Committee examined in detail the current system of inspection and 
maintenance of technical equipment and found that the system was defective 
j.n the following respects :-t 

(a) The number of aircraft unserviceable on account of inspections was 
. unduly large. The frequency of inspections was unnecessarily great 
and individual items were inspected unnecessarily often. 

(b) The form of inspection schedule in use was inclined to be too indefinite 
in some of its terminology and certain of the instructions were 
actually impracticable in some types of aircraft. 

(c) The records of inspection were in a form which made it impossible for 
the individual making the inspection to mark off the items as they 
were examined. There was no proof that all the items which should 
have been inspected had, in fact, been inspected. It was thus 
impossible to obtain essential evidenc~ as to whether inspections were 
too frequent or the reverse. Consequently, efficient supervision on 
-the spot was extremely difficult, if not impracticable. 

It was considered that the inspection system should be overhauled and simplified. 

In regard to the supply and maintenance of mechanical transport the Commit­
tee recommended that :-8 

(a) Standardisation on one -type of vehicle should obtain for not less than 
six years. 

1 Report of the Committee on R.A.F. Administration, 1939, Part II, Section V. 
1 Report of the Committee on R.A.F. Administration, 1939, Part VU, Section I. 
• Report of the Committee on RA.F. Administration, 1939, Part VII, Section II. 
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(b) In preparing the list of firms to be invited to tender for vehicles the 
Director of Contracts should be guided by the directorates responsible 
for development, production and supply. 

(c) Detailed specifications should only be issued when competitive tenders 
were required for an article which could be produced exactly similarly 
by djfferent manufacturers. 

(d) In selecting new types of vehicles preference should be given to those 
types which embodied the largest proportion of components which 
were also used in the ordinary commercial vehicles of the same make­
and employed interchangeable units or components within the range 
of vehicles supplied to the Royal Afr Force. 

(e) Manufacturers should be required to guarantee the supply of spares for 
specified minimum periods after contracts for vehicles had been 
placed. 

(/) Units should be supplied with manufacturers' part lists instead of the 
lists being transcribed into the Air Ministry's general vocabulary. 

(g) Responsibility for authorising the scrapping of vehicles beyond economi­
cal repair should be transferred from the Director of Equipment to 
the Director of Repair and Maintenance. 

(h) The maintenance schedules for mechanical transport should be reviewed. 

(i) Fitters employed on the maintenance of mechanical transport and 
marine craft should be mustered in a separate trade from fitters, 
aero-engine. 

Copies of the Jones Committee's report were not distributed until the end of 
August 1939, and the outbreak of war on 3 September prevented, of course, the 
recommendations of the Committee being given the attention which otherwise 
they would have received. However, a great many of the recommendations, 
although by no means all, were given effect to as the war progressed, 1 

1 Copies of the Jones Committee's report are held by the Air Historical Branch. 
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CHAPTER 2 

THE MAINTENANCE ORGANISATION 
SEPTEMBER 1939 TO APRIL 1940 

The Position at the Outbreak of War 
The aircraft servicmg and repair organisation of the Royal Air Force in 

September 1939 was the responsibility of the Directorate of Repair and Main­
tenance, Air Ministry. The Directorate issued instructions to the Servr:ie 
regarding the maintenance and repair of airframes, engines and other technical 
equipment in use. It also gave technical advice to the Air Ministry design and 
production sta:ff5, regarding the maintenance, repair and interchangeability of 
parts in new types of airftames and engines in order to reduce to a minimum 
maintenance and repair problems in the Service. 

A Deputy Directorate of Repair and Maintenance was first formed in 1932 
with Group Captain Roderick Hill as Deputy Director. Originally under the 
Directorate of Equipment, which formed part of the Department of the Air 
'Member for Supply and Organisation, it was soon afterwards placed under the 
Air Member for Research and Developme_nt, who later became the Air Member 
for Development and Production. In February 1937, Group Captain Hill was 
succeeded by Group Captain Sir C. J. Q. Brand who, on l July of the same year, 
when the Deputy Directorate was upgraded to a Directorate, was promoted to 
Air Commodore. Further expansions -took place in September 1938, August 
1939 and November 1939.1 

Repair was carried out only to a very limited extent by Service squadrons in 
l939 and work beyond their capacity was allotted either to R.A.F. maintenance 
units through Maintenance Command or to contra<;:tors who operated under 
instruction'> issued by the Directorate of Repair and Maintenance. 

The supply services of the Royal Air Force at the outbreak of war were 
administered by the Directorate of Equipment, Air Ministry, under the control 
of the Air Member for Supply and Organisation, the executive work being done 
by Headquarters, Maintenance Command. The maintenance organisation of 
the Royal Air Force therefore presente<i a somewhat anomalous situation. 
The main activities of Maintenance Command, the channel of supplies and their 
method of operating within the Royal Air Force plus the administration of the 
salvage and repair depots all came within the province of the Air Member for 
Supply and Organisation. t His machinery, for controlling these, however, was 
lacking in one important aspect, namely, tlfaf the technical control of repair and 
servicing of material within the Royal Air Force was vested in the Director of 
Repair and Maintenance who operated under the Air Member for Development 
and Production.3 

1 The Directorate as it was constituted -soon after the war commenced when it moved to 
Harrogate is shown in Diagram 1. 

• See Diagram 2. 
1 Se11 Diagram 3. 
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In September 1939 the maintenance of units in the Royal Air Force, up to 
the point where it became their own responsibility, was, subject to the general 
direction of the Air Ministry, the duty of Maintenance Command. Its activities 
under peace conditions covered the storage and distribution of serviceable 
equipment and supplies and the conservation of stocks in such a manner that 
they would be readily available for use in war. The Command was also charged 
with the duty of salvage and, where so directed, the repair of equipment, in 
order to supplement the main supply from contractors and the technical 
resources for repair work of foe units of other Commands.1 

In addition to the immediate servicing of units in the United Kingdom, 
Maintenance Command was also responsible for the despatch of equipment and 
supplies (with certain exceptions such as fuel) to overseas Commands and to 
contingents of the Metropolitan Force operating outside the United Kingdom. 
The responsibility of Maintenance Command as regards Commands and units 
overseas ended, however, with tbe despatch of the required materials. 

The Command was divided into four Groups, the functional responsibilities of 
each being :-

No. 40 Group (Equipment) .. Estimating for, custody and distribution 
of all categories of equipment to home 
units and equipment overseas. Main­
tenance of reserve M.T. vehicles and 
M.T. allotment. 

No. 41 Group (Aircraft) The maintenance of all aircraft reserves ; 
their allotment and delivery to home 
units, and shipment overseas. 

No. 42 Group (Ammunition Supply of ammunition, oxygen, aviation 
and Fuel) and M.T. fuel and oil to all home units 

and shipment of oil and ammunition 
overseas. 

No. 43 Group (Repair) The repair of all types of equipment and 
the salvage oi aircraft beyond the 
capacity of units to repair. 

The allocation of responsibility between Maintenance Command and the 
Headquarters of its Groups differed from that in the other R.A.F. Commands. 
The primary duties of the Command Headquarters' staff were planning and 
co-ordination. All administrative and executive work which did not require 
to be centralised for economical or other reasons was done by the Groups, which 
were given the staff necessary. Speciarist staff were, as far as possible, con­
centrated at the Groups, though owing to the nature of the work of the Command 
most of the staff at Command Headquarters had in some degree to be specialists. 
When the Command was formed, the Group offices were placed near to the 
Command I:teadquarters office, so making the particular specialists readily 
available to the Command staff when their advice was needed. 

1 A.M. File S.37588/36. 



For the purpose of supply of ammunition, oxygen, fuel and equipment the 
country was divided into a number of subsidiary supply areas, each of which 
was served by a supplying unit. The sizes of the supply areas varied according 
to the intensity of consumption and the distance over which supply was 
economical. Flexibility and security were obtained by giving each distribution 
area an overload capacity and by transferring consuming units from one area to 
an adjoining one to meet changes in load concentrations. 

Composition of the Maintenance Command Groups 
No. 40 Group (Equipment). No. 40 Group formed at Andover on 1 J anuary 

1939, and moved to Abingdon on 31 August of that year. Under the e:-.l)a.nsio~ 
scheme No. 40 Group was planned to consist of seven or more equipment depots, 
each holding a complete range of equipment to supply the consuming units in 
their service areas in all respects. Distribution from the equipment depots was 
to be entirely by road convoys which,would link up all the consuming units in 
their service areas. The aim in war was to deliver material within 48 hours of 
demand. 

On the outbreak of war six: equipment depots were in being but were not yet 
operating as Universal Equipment Depots (U.E.D.). It was not until December 
1939 that the first U.E.D. commenced issues on a geographical basis. In 
.addition to the depots, a number of small maintenance units holding varying 
items of stores were located in different parts of the United Kingdom.1. 

No. 41 Group (Aircraft). Nb. 41 Group Headquarters formed at Andover on 
l January 1939 but did not assume executive control of its units m1til 3 April 
1939. The Group Headquarters was responsible for the administration of the 
Aircraft Storage Units and the P acking De_?Ot in the United Kingdom. The 
functions of the Group as a whole were to receive, store, equip, maintain while 
in store and issue aircraft to R.A.F. units at home and despatch those allotted 
to overseas Commands. 

Under peace conditions, the Aircraft Storage Units only held the reserve 
aircraft behind the initial equipment and immediate reserve aeroplanes with 
which the flying units were supplied. Aircraft for re-equipment or to replace 
wastage were, as far as possible, delivered direct to units from the factories at 
which they were manufactured, the equipping of the aircraft being completed 
after they arrived at units. It was intended, however, that under war conditions 
the A.S.U.s would supply to squadrons ~ircraft fitted with the full scale of 
operational equipment. 

The number of aircraft stored at the A.S.U.s at the end of August 1939 was 
approximately 2,500. These included reserves for all the R.A.F. Commands 
and the Fleet.Air Arm, those of the latter befugheldon deposit for the Admiralty. 
Deliveries to the A.S.U.s from the factories were at the rate of about 500 per 
month and issues from the A.S.U.s to R.A.F. units at about 250 per month. 

Under the expansion scheme twenty-four Aircraft Storage Units and two 
Packing Depots were planned, each of the former to have a holding capacity 

1 The R.A.F. Supply Areas in the United Kingdom and tb.e equipment depots of No. 40 
Group applicable to those areas in Septemb_er 1939 are shown in Diagram 4. 
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of 400 aircraft. By 3 September 1939 eleven A.S.U.s had been fonned and 
nine were functioning. One Packing Depot was in existence. L 

The allotment of aircraft to units at the outbreak of war was carried out by 
the Air Ministry, but it had been planned to transfer the task to No. 41 Group 
Headquarters as soon as sufficient personnel for the purpose could be provided 
and trained. Delivery into the A .S. U .s from con tractors was undertaken by two 
Ferry Pools with a total strength of 32 pilots, One was located at Filton and the 
other at Hucknall. They were controlled by the Air Ministry. Aircraft 
issued to units were normally collected by the consignee. 

No. 42 Group (Ammunition and Ft,el). 2 No. 42 Group Headquarters formed 
at Andover on 17 April 1939 and assumed executive control of its units on 15 
June 1939. The Group included the ammunition, fuel, oil and oxygen supply 
services. It differed widely from the other maintenance groups in that, although 
the ammunition organisation had features in common with equipment, fuel 
and oxygen supplies were essentially agency servtces, in respect of which 
Maintenance Command controlled a part of the resources of large industrial 
concerns. 

The plan for the Group included five Ammunition Depots. These were to be 
universally stocked like the Equipment Depots, excepting that, owing to special 
storage requirements, incendiary bombs were to be held at only three of them. 
The formation of the Ammunition Depots presented special problems owing to 
the vulnerability of the stock to be held and the fact that the explosive content 
of much of the stock was so great that explosives regulations made overground 
storage prohibitive on account of the area required. Both to facilitate distribu­
tion and for security, more depots than those planned were desirable, but their 
siting presented so many difficulties, chiefly those of finding or building under­
ground storage , that it was not considered possible to develop more. 

The stocks at each Ammunition Depot consisted of H .E. bombs, bomb 
components, small arms ammunition, pyrotechnics and filling materials. The 
H.E. stock was held underground and fully protected. In some cases disused 
mines and quarries were used, whilst in others, concrete chambering was 
prepared on the floor of disused open quarries and covered with soil available 
from the quarry workings. The pyrotechnics and other materials of less 
explosive content were stored in separated sites consisting of small semi­
underground buildings which were Ughtly covered with earth and turfed over. 

Under peace conditions, distribution of ammunition was made direct from 
the depots to the consuming units. 1n war it was planned to establish six 
or seven Air Ammunition Parks in the uetghbourhood of the operational units. 
It was intended that the Parks would hold one week' s stock at war consumption 
rates for the units they served. Ammunition was to be drawn from the Parks 
using transport belonging to the consuming units. Distribution to the Parks 
from the Depots was to be done by rail. 

1 "fhe units of No. 41 Group in September 1939 a re shown in Diagram 4. 
1 No. 42 Group O.R.B. aud information from Gp. Capt. E . J. H. Starling, S.A,S.0 . 

No. 42 Group. 
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The supply of oxygen for H.P. breathing apparatus was on an agency basis. 
Arrangements were made for eleven drying and compressing plants at civilian 
works, producing commercial oxygen and suitably situated in relation to 
consuming units, to provide the R.A.F. requirements. The oxygen was delivered 
irom the plants in large-capacity transport cylinders from w.hich units recharged 
their aircraft containers. Under peace conditions supply was made from the 
producer direct to consuming units. In war it was intended that units should 
draw their supplies from the Air Ammunition Parks unless the supplying firms 
were nearer to the emits than the Parks. ' 

Supplies of aviation fuel and oil for the R.A.F. had, from the termination of 
the 1914- 1918 war to the outbreak of hostilities in September 1939, been obtained 
directly from the petroleum supplying companies in Great Britain under a 
scheme of standing contracts. The Royal Air Force possessed no reserve 
stocks of aviation petrol, and this commodity was not included in the extensive 
range of supplies held in Maintenance Command. In 1937 it was r~alised that 
the position was notentirely satisfactory and arrangements were made to construct 
a limited amount of Air Ministry reserve tankage within the confines of the 
supplying companies' main ocean tanker reception terminals. Consequent upon 
the Munich crisis in 1938 this scheme was extended to include a system of 
underground Reserve and Distribution Fuel Depots of large tonnage capacity 
to be constructed mainly on the West Coast. This po~ition was decided upon in 
view of the fact that aviation fuel would normally be received from the U.S.A. 
In addition, fuel depots of a smaller nature were to be located in the areas from 
which it was anticipated that major bomber forces would operate, i.e. East 
Anglia. A number of these depots were completed and partially filled immedi­
ately prior to the outbreak of war. The supply system envisa.ged also included 
the construction of two Air Ministry owned factories for the production of 
containers and the mechanical filling of the containers with aviation fuel and oil. 

No. 43 Groiip (Repair). The Repair Group Headquarters had not been formed 
when war commenced. Up to 1938 the relatively small amount of aircraft 
repair was undertaken for the Air Ministry by the aircraft industry. In 1938, 
when large-scale planning for war took place, it was decided that there would 
be insufficient capacity available in the aircraft industry to cope with the increase 
envisaged in repair work. The Royal Air Force bad, therefore, to aim at self­
sufficiency. But, as the expansion of R.A.F. repair depots had to be closely 
related to mobilisation and training require':llents, civilian industry had somehow 
to find the capacity for the excess of repair work anticipated. It was not long, 
however, before doubts about industry's ability to play even this minor role 
prevailed and the Air Ministry decided to assume direct responsibility for the 
entire repair programme, using part Royal Air Force and part civilian repak 
shops. 

Following up this decision, it was agreed in March 1939 that the R.A.F. repair 
organisation would consist of:-

(a) Three Service Repair Depots. 
No. 13 Maintenance Unit, Henlow, 
No. 30 Maintenance Unit, Sealand. 
No. 32 Maintenance Unit, SL Athan. 
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(b) Three Civilian Repair Depots:-
No. 34 Maintenance Unit, Abbotsinch. 
No. 47 Maintenance Unit, Burtonwood. 
No. 00 Mamtenance Unit, probably at Stoke. 

The three Service depots were each to have an establishment of 1,500, and 
their primary purpose was to provide on mobilisation personnel for aircraft 
depots for Field and Advanced Air Striking Forces, a war salvage organisation, 
and aircraft storage units for the erection of reserve aeroplanes. In addition, 
it was anticipat ed that the Service depots would account for 25 per cent of the 
repair arisings of airframes, aero-engines, aircraft equipment, mechanical 
transport, etc. Salvage was to be covered by the establishment of six centres 
in different parts of the country. 

The major part of repair production (i.e. 75 per cent) was to be undertaken 
by the civilian depots, each with a peace-t ime strength of 3,500, under the super­
vision of R.A.F. officers. The civilian depots were to be regarded broadly as 
interchangeable units, and war conditions were to be met by increasing establish­
ments and working treble shifts. 

When hostilities broke out, no repair h_ad been carried out by the new repair 
organisation. Of the three Service depots only No. 13 Maintenance Unit at 
Henlow was in being, while Burtonwood, the only one oJ the civilian depots 
to be commenced, was srill in the brnlding stage. Some repair work was, 
however, being performed by aircraft parent and fringe firms under the control 
of the Director General of Production. As soon as war was declared, No. 43 
Group with Headquarters at Andover was formed to control the repair and 
salvage maintenance units in the United Kingdom. 

Arrangements for the Maintenance of Aircraft1 

The.question of improving the technical organisation .of the Royal Air Force 
had been under consideration both by the Air Ministry and the various Com­
mands for some two years before the commencement of the 1939-1945 war. 
As the result of their deliberations an Air Council letter was jssued on 1 February 
1939 which stated briefly that it had been decided to reconstruct the repair 
organisation at home and to modify the technical administration at operational 
stations. In the new organisation , repair and servicing responsibilities were 
distributed as follows :-

(a) Repair depots were to undertake major repairs and salvage and provide 
working parties for the embodiment of difficult modifications at units. 

(b) Station workshops were to be r~Sj_lOnsible for the work of allied trades­
men and the repair of mechanical transport. 

(c) Squadron servicing parties were to undertake major inspections of 
aeroplanes, mmor repairs and the embodiment of modifications 
within their capacity. 

(d) Flights were to undertake minor inspections of initial equipment 
aeroplanes. 

1 A.M. File 756487 /38. 
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The main difference in the station technical organisation lay in the intro­
duction of the squadron servicing parties under the control of squadron engineer 
officers or warrant officers, engineer. The latter were provided in addition to 
the station engineer officers introduced several years earlier. The effects of the 
new organisation may be summarised as under :-

(a) The responsibility for heavy work, e.g. major repairs and complete 
overhauls was transferred from flying units to a repair organisation. 

(b) The functions of station workshops were curtailed. 
(c) The varying degrees of skill of tradesmen were more correctly utilised, 

For example, flights were manned by Group II tradesmen and 
squadron servicing parties by Group J mechanics. All supervisory 
personnel were Group I tradesmen. 

When the war started, the majority of units were in process of reorganising 
their maintenance on the new lines but were handicapped by a general shortage 
of skilled tradesmen and engineer officers which prevented the increased 
establishments resulting from the reorganisation being filled. 

Transfer of the Repair Organisation to Morris Motors, Ltd. 

As stated previously, war came before the R.A.F. repair organisation, as. 
planned, could be brought into being. Apart from the difficulty experienced 
in completing, equipping and staffing both the Service and civilian depots, 
the question of the management of the latter had already given rise to con­
siderable discussion. At a meeting on 10 August 1939, it was-agreed that of the 
three civilian depots one should be operated by R.A.F. personnel, one by a 
civilian firm on an agency basis. and the third in the way proved most suitable 
from the experience of the first two . . The discussion , however, proved to be 
academic. Immediately the war started, the Secretary of State for Air (Sir 
Kingsley Wood) suggested to Lord Nuffield, the Chairman of Morris Motors, 
Ltd ., that the Morris organisation should take over the control of the repair 
depot being built at Burtonwood, staff it and be entirely responsible for its 
management.i 

Sir Kingsley also asked Lord Nuffielcl whether he would consider managing 
the proposed repair depot at Stoke, pointing out that constn1ction had not been 
started· and Morns Motors could develop the new depot as they wished. On 7 
September 1939 Lord Nuffield agreed to take over the Burtonwood depot on the 
understanding that he would be made H,onorary Controller, and the Deputy 
Chairman of Morris Motors (Mr. Oliver Boden) Honorary Deputy Controller.11 

As an alternative to developing the Stoke project he offered to place at the 
disposal of the Air Ministry his vacant shop-space at Cowley, near Oxford, 
for use as a repair depot, saying that there was an abundant source of labour 
of the right type in the district and the eomplete executive and staff of the 
factory available. Regarding the financial arrangements, Lord Nuffield said 
the factory could be run on the basis of a fixed Government contribution to 
overheads and a rate per airframe.3 At a meeting held at the A.ir Ministry on 

1 A.M. Fo lder D.G.P. 279, Minutes o{ Meeting, 10 August 1939. 
• Mr. Boden was also the Deputy CootroUer of tbe Government shadow factory lor the 

manufacture of aircraft at Castle Bromwich which bad been under the management of 
Morris Motors since its completion in 1938. 

s A.M. File S.56626/39. 
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8 September, which was attended by Lord Nuffield, Mr. Boden, Mr. E. J. H. 
Lemon, the Director General of Aircraft Production, Air Marshal Sir Wilfrid 
Freeman, Air Member for Developmept and Production and Air Vice-Marshal 
Welsh, Air Member for Supply and Organisation, it was agreed that Lord 
Nuffield's offer should be accepted. 

The acceptance of the Cowley factory in replacement of that originally 
proposed at Stoke meant in practice the abandonment of the R.A.F. scheme, 
already outdistanced by events. Only Burtonwood of the three projected 
R.A.F. civilian depots was ever brought into operation. Moreover, its role 
was very different from that originally conceived. After inspecting the site of 
the depot and the plans for the repair of equipment, Mr. Boden said on 11 
September that the R.A.F. planning had progressed too far for it to be altered. 
He added that the depot was unlike anything in industry and he felt that he 
could not manage it as a commercial concern. He would, however, give all 
the advice and help he could. Mr. Boden also at :first recommended that the 
organisation should not be altered and the Air Ministry should continue to 
provide personnel for the depot as originally planned. A manager should, 
however, be provided by the Morris organisation. 

On 23 September, Mr. Boden changed his views regarding the participation 
of the Royal Air Force in running the Burtonwood depot. At a meeting under 
the chairmanship of the Permanent Under-Secretary of State for Air (Sir 
Arthur Street) attended by the Air Member for Supply and Organisation, the 
Second Deputy Under-Secretary (Mr. A. Rowlands) and the Director of Works, 
he stated that he had gone further into the planned repair organisation and 
had come to the conclusion that, as conceived, the civilian repair depot at 
Burtonwood would be :incapable of providing in war the output required. In 
his opinion it had been a mistake to plan the civilian depots to undertake every 
range of repair, and the remedy would be to form a separate repair organisation 
within industry itself split up into the various specialised sectors. It would 
be necessary to keep that repair organisation entirely separate from the produc­
tion side to avoid any risk of interference with production. The R.A.F. 
conception of the depots had been based on ,the assumption that in war 
lndustry would not be able to undertake repairs. It had now become apparent 
that that assumption was incorrect and that there were sections of a ll branches 
of industry which would be used for repair work. To meet the position Mr. 
Boden made the following recommendations :-

(a) The original conception of the 'c_ivilian repair depots in war should be 
abandoned in spite of any financial loss that would be entailed. 

(b) The aid of a number of well-known industrialists should be sought to 
set up a repair organisation in industry itself, dividing into its various 
specialised sectors and utilisi~g- existing surplus industrial capacity. 
One of their nwnber might be appo.inted to co-ordinate the scheme 
under some such title as Director General of Repair and Equipment, 
and Mr. Boden intimated that, if he were invited, and provided Lord 
Nuffield concurred, he would be prepared to undertake this work. 

(c) The best use that could be made of Burtonwood would be as a repair 
depot mainly for airframes on the lines of the Cowley works where 
damaged airframes were to be stripped of components, which would be 
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sent away elsewhere for repair. Demands for replacement equipment 
would be made on R.A.F. equipment depots and the repaired aircraft 
would be turned out complete. 

(d) The delivery of machine tools to Burtonwood should not at present be 
stopped but they should not be bedded down. 

(e) No steps should be taken to post Air Ministry personnel to Burtonwood. 

Mr. Boden's further recommendations were discussed at length at a special 
meeting held at the Air Ministry on 27 September 1939.1 At the meeting the 
Permanent Under-Secretary explained the situation which had arisen in 
connection with the R.A.F. repair arrangements and said that the stage had 
been reached when two questions called for urgent settlement :-

(a) Whether the original conception of the repair depot at Bwtonwood 
as a general repair depot in war should be abandoned in favour of 
Mr. Baden's recommendations. 

(b) If these recommendations were adopted, what arrangements would !>e 
required within the Air Ministry for controlling and accepting 
responsibility for the repair function. 

The Air Member for Development and Production expressed his opinion that 
in view of Mr. Baden's heavy responsibilities in other directions, especially 
in connection with the Castle Bromwich factory, he should not be invited to 
organise the scheme to establish a repair organisation within industry itself. 

On the first question, no decision was taken pending settlement of the 
second which concerned the revised arrangements required within the Air 
Ministry. In respect of the second question, there was considerable divergence 
of opinion. On the one hand it was argued that there was intimate connection 
between upkeep of material and salvage within the Royal Air Force and the 
supply of materialin war. Owing to the high wastage which would result in war, 
the policy of supply of new material must be interlocked very closely with the 
policy of Repair and Upkeep. There was urgent need for an organisation which 
would allow the control of Supply, Repair and Upkeep by a corrunon head, not 
only in the Air Ministry but throughout the Commands at home and overseas. 
The organisation should embrace Supply, which in fact existed under the 
Director of Equipment, and should also contain a Repair and Upkeep side 
which was at present directed by the Director of Repair and Maintenance 
who was attached to Production. On 'the other hand it was argued that 
Repair was as closely connected with Production as with Supply and 

1 Those present were :-
Under-Secretary of State (in the chair), 
Air Member for Development and Produ~tion. 
A.ir Member for Supply and Organisation. 
Director General of Production. 
Permanent Under.Secretary. 
First Deputy Under•Secretary . 
Second Deputy Under-Secretary. 
D irector o( Equipment. 
Director General of Research and Development. 
Director of :Repair and Maintenance. 
Deputy Director of War Organisation . 

.'\ .M. File S.2077 /39, 
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it was essential that the production work outside the Royal Air Force 
should conform to Service technical requirements. For that reason, the 
Director of Repair and Maintenance should be attached to Production. 
It was equally necessary for any head of the repair organisation to be attached 
to the production side in order, particularly, to ensure that there would be no 
overlapping in the selection of industrial capacity and that the available 
industrial capacity (including skilled labour) was wisely used. 

It was generally agreed at the meeting that the present position whereby 
the Director of Repair and Maintenance was filling a role calling for his direction 
by two members of Council was not satisfactory and it was finally decided that 
the Air Member for Development and Production and the Air Member for 
Supply and Organisation should each prepare for consideration by the Air 
Council a close functional analysis on paper of their proposals for the control of 
and acceptance of responsibility for the repair organisation within the Air 
Ministry and that, if necessary , the Secretary of State should 'be invited to 
determine the issue. 

On 21 October 1939 Sir Kingsley Wood decided finally to appoint Lord 
Nuffield to be the Director General of Maintenance at the Air Ministry and his 
assistant (Mr. Oliver Boden) to be the Deputy Director General. The appoint­
ments were announced on 1 November 1939. In the meantime, Air Marshal 
Welsh and Air Marshal Freeman, after many discussions as to who should control 
aircrait repairs, agreed to settle the question on a compromise basis. On 23 
October it was arranged that the Air Member for Supply and Organisation 
would be responsible for the administration and control of the Service repair 
depots, Burtonwood, and the repair units under the Nuffield organisation , while 
the Air Member for Development and Production would continue to administer 
and control .all fringe firms engaged on repair work. The Deputy Directorate 
of Repair and Maintenance together with all members of D.R.M's staff engaged 
on repair were to be transferred to A.M.S.O's Department to assist Lord 
Nuffield's organisation. The remainder of D.R.M's staff was to concern itself 
only with the design aspects of repair and maintenance. 

The Directorate of Repair and Servicing and tbe Directorate of 
.Maintenance and Design 
The splitting up of the Directorate of Repair and Maintenance between the 

Air Member for Supply and Organisa\ion and the Air Member for Development 
and Production was found to be unsuitable and was followed, after more dis­
cussion, by the formation of two new directorates. That part of D.R.M .. 
transferred to A.M.S.O. became the Directorate of Repair and Servicing 
(D.R.S.) the remainder under A.M.D.P. was named the Directorate of Mainten­
ance and Design (D.M.D.). Air Commodore G. C. Bailey from Headquarters 
Maintenance Command was appointed to control D.R.S. while Air Commodore 
Sir Quinton Brand became D.M .D.1 and it was not until 19 March 1940, i.e. 
over four months after the new Directorates were formed, that the memorandum 
(No. 56 of 1940) defining such respective responsibilities was published. 2 

l The new organisations of the Air Member for Supply and Organisation aod the A.~ 
Me1Dber for Development and Production are shown in Diagrams 2 and 3 respectively. 

1 A copy of the memorandum is shown at Appendix, I. 
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On 10 May 1940 Mr. Churchill became Prime Minister, and shortly after 
asmming office appointed Lord Beaverbrook to be Minister of Aircraft Pro­
duction. The latter as part of his duties promptly asswned control of aircnft 
repairs in the United Kingdom and took over from the Air Ministry many of the 
responsibilities which had been allocated to the department of the Afr Member 
for Supply and Organisation. 

Lord Nuffleld and the Civilian Repair Organisation 
The direct result of the appointment of Lord Nu:ffield as Director General 

of R.A.F. Maintenance was the establishment of what came to be known as the 
Civilian Repair Organisation, the controlling and guiding spirit of which was 
Morris Motors Ltd. The success which this organisation ultimately achieved 
owed a great deal to the work of Mr. Oliver Boden who was responsible for most 
of the planning and development in the early stages. Apart, however, from the 
fact that Lord Nuffield was instrumental in introducing a scheme of building 
up within industry a repair organisation of firms specialising in the different 
types of work and controlled by one parent firm, his appointment as Director 
General of R.A.F. Maintenance was not, in the true sense of the term, a success. 
Indeed, it is difficult to see how any industrialist, no matter how successful he 
may have been in civil life, could have taken over at short notice an appointment 
such as the Director General of R.A.F. Maintenance without those years of 
experience of R.A.F. methods which the ramifications of the task demanded, 
particularly wh.en it is remembered that the maintenance service needed con­
siderable development if it was to meet the requirements of a world-wide war. 

The Civilian Repair Organisation operated from the Morris Motors Headquarters 
at Cowley under the control of a Director. The staff were not Government 
employees but Morris personnel paid by that organisation under a comprehensive 
:financial arrangement with the Air Ministry. The staff at Cowley were consid,er­
ably handicapped from the commencement of their activities by lack of knowledge 
of aircraft repairs and it was necessary to attach experienced R.A.F. engineer 
officers to the Morris Headquarters in the initial stages in an advisory capacity. 

It was not until the week ending 2 March 1940, that the first 12 airframes 
were produced with a stock holding of no Jess than 535. Progress for the next 
three months was slow and the stock of aircraft awaiting repair steadily increased 
as the following figures show :-

Week ending 

2.9.194-0 
9.3.1940 

16.3.1940 
23.3.1940 
30.3.1940 

6.4.1940 
13.4.1940 
20.4.194-0 
27.4.1940 

4.5.1940 
I 1.5.1940 
18.5.1940 
25.5.1940 

Output 
per week 

12 
29 
27 
7 
9 

12 
20 
28 
34 
15 
17 
20 
22 

31 

T otat holding 
at the end of 

the week 
535 
510 
540 
560 
580 
600 
620 
625 
630 
64-0 
655 
695 
720 



]t was not until the Civilian Repair Organisation was transferred to the control 
of the Ministry of Aircraft Production on .the formation of the latter in May 
1940 that any real improvement was made. 1 During the week ending 1 June . 
1940 the output of repaired aircraft jumped from the total of 22 during the 
previous week to a total of 99, of which 55 were made serviceable on site. 
From then on the improvement was maintained and during the week ending 21 
September 1940 no less than 199 airframes were repaired, of which 66 were made 
serviceable on site and 133 at works. 

Mr. Oliver ~oden unfortunately died from heart failure on 6 March 1940, 
while he was in process of organising the Civilian Repair Organisation. Mr. Boden 
was a remarkable man and probably got through mote work in two days than 
most men could in double that time. He carried an iinmense load. He was 
Lord N u:ffield's chief executive and as such had to give attention to every one of , 
the Nuffi.eld activities. These included the Castle Bromwich factory, the 
Burton wood repair depot, the Civilian Repair Organisation with all its associated 
fringe firms, produce depots, etc. , as well as the work of the Deputy Director 
General of Maintenance. In addition he apparently directed factories both for . 
gun manufacture and tank manufacture and looked after the normal motor-car 
production at Cowley. All these activities, of course, only enabled him to put 
in about two days a week at the Air Ministry.a 

The replacement of Mr. Boden presented difficulties, and after discussion 
it was agree·d between Lord Nuffield and the Air Member for Supply and 
Organisation that, in view of the work involved, two Deputy Director Generals 
o·f Maintenance should be provided at the Air Ministry.3 Consequently, on 
15 April 1940, two other Directors of Morris Motors Ltd., .Mr. H. A. Ryder and 
Mr. H. Seaward, were appointed D.D,G.M.1 and D.D.G.M.2 respectively. 
The functions of these two gentlemen were :-

D.D.G.M .1 To deal with questions arising on the techrucal side, 
e.g. in connection with the allocation of repair work, 
provision of plant, extensions of buildings, etc. 

D.D.G.M.2 To deal with questions arising in connection with the 
arrangements for holding repairable material, re~ 
quirements in spares, and the administration of the 
repairable equipment depots and the repairable air­
craft storage units directly controlled by the 
Civilian Repair Organisation at Cowley. 

The titles Deputy Director Generals of Maintenance were selected by Lord 
N uffield himself, although by this time it was becoming apparent to everyone 
concerned that Lord Nuffi.eld and his assistants were dealing exclusively with 
airframe repairs in the United Kingdom and not with_ the provision of equipment 
or spare parts, the repair of engines and the various aspects of maintenance 
of the R.A.F. overseas. Messrs. Ryder a!tI'tl Seaward planned their repair 
policy and repair capacity in accordance with the requirements of the Royal 
Air Force at home which were notified to them by the Directorate of Repair and 
Servicing. A branch of the Directorate of Contracts of the Air Ministry was 
attached to Cowley in order that contracts could be concluded without delay 

J: C.R .O. R ecords. 
1 A.M. Folder D.G.P.391/40. 
1 A.M. Office Memo. 82/4Q. 



between the Air Ministry and the fums selected by the Directors of the Civilian 
Repair Organisation. 

Lord Nuffield at this stage took little part in the direction of repair and left 
practically everything connected with the Royal Air Force to his two Deputy 
birector Generals. When on 17 May 1940 t}'le Ministry of Aircraft Production 
was formed, with Lord Beaver brook as its Minister. the posts of Director General 
of Maintenance with two Deputies at the Air Ministry lapsed, but in view of 
the fact that the work put into the Civilian Repair Organisation was beginning 
to bear fruit it was recommended by the Air Council to Lord Beaverbrook that 
the organisation with its Headquarters at Cowley should continue to exist and be 
transferred to bis Ministry.1 This was agreed, and on 16 June 1940 Mr. T. C. L. 
Westbrook of Messrs. Vickers-Armstrongs was appointed Director of the Aircraft 
Civilian Repair Organisation at M.A.P. Headquarters, while Mr. Achurch, of 
Morris Motors Ltd., retained control of the Headquarters at Cowley. Lord 
Nuffield, Mr. Ryder and Mr. Seaward returned to their normal activities in 
industry. The Aircraft Depot at Burtonwood, whlch had not then reached the 
production stage, was transferred to the administration of the Fairey Aviation 
Company. Subsequently it was managed jointly by Fairey's and the Bristol 
Aeroplane Company. It became the cruef centre for the erection, modification and 
repair of American aircraft and was handed over to the United States Army 
Air Force in 1942. 

The Directorate of Equipment 
The organisation of the Directorate of Equipment which came into being 

immediately before the outbreak of war was the result of recommendations 
made by the Directorate of Equipment in June 1939. The organisation was 
desigued to carry the load experienced in the early summer of that year under 
the conditions of peace expansion. The proposals for the war establishment 
of the Directorate provided for the addition of a number of junior equipment 
officers, but did not include any upgrad.ings or any splitting up of branches 
since it was hoped that the additions provided for would meet requirements 
during the early weeks of the war. 

The experience of the first two months of the war showed that this forecast 
was wrong and the load on branches increased to such an extent as to make it 
impossible for many of the heads of branches to exercise efficient supervision 
over the range of equipment for which they were responsible. The effect of 
Utese developments was that the Director of Eql)..ipment found himself having 
to deal with an increasing number of problems which should have been handled 
by subordinates. In addition, his position was complicated by the fact that the 
Dkectorate moved to Harrogate when the war commenced but the Air Member 
for Supply and Organisation to whom he was responsible remained in London . . .. 

After considerable discussion the Treasury, on 11 March 1940, agreed to 
an expansion of the Directorate whereby its various branches were split up 
so that the load on each branch was no more than the head of the branch could 
carry. 11 A number of Deputy Directors were provided to supervise the branches, 

1 A.M.S.O. Correspondep.ce with Lord Beaverbrook, 1940. 
1 A.M. File S.B.860/39. 
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·three Directors of Equipment were added to handle matters without delay on the 
Director level and the head of the Department was upgraded to Deputy 
Director General. Air Vice-Marshal Garrod was appointed the Deputy Director 
Ceneral of Equipment. The three officers selected for the posts of Directors 
of Equipment were, Air Commodore E. W. Havers, Group Captain W. J. B. 
Curtis and Air Commodore R. W. Thomas. 

The Proposal to Appoint a Business Adviser to the Directorate of 
Equipment 
When the arrangements for the reorganisation of the Directorate of Equip­

ment were brought to the notice of the Secretary of State for Air, Sir Kingsley 
Wood pointed out to the Air Member for Supply and Organisation that several 
senior posts in the Quartermaster General's Department at the War Office were 
filled by civilians with large industrial experience and he considered that at least 
one of the Directors of Equipment should be a business man. This proposal 
was not received favourably by the Deputy Director General of Equipment who 
said that apart from the jnjurious effect it would have upon the morale of the 
whole of the equipment branch, no imported man could exercise the responsi­
bility of a Di.rector without having first served his apprenticeship in a number 
of less important posts. As a compromise he suggested that the equipment 
organisation could be strengthened by attaching an experienced business man 
to his department in an advisory capacity. The individual selected would remain 
a civilian and would have no execmive responsibilities but would be free to 
roam over the whole equipment system with the aim of speeding up the 
machinery, simplifying and reducing paper processes, detecting inefficient or 
inadequate or excessive staffs and so on. He would exercise these functions 
not only by sitting in with the branches of the Deputy Director General of 
Equipment but also by visiting the units of the Maintenance Command and the 
·equipment organisations oi all the other Commands.1. 

This suggestion was put to the Secretary of State by the Air Member for 
'Supply and Organisation on 26 March 1940 and it was recommended that 
Brigadier-General Jones, who was chairman of the committee which investigated 
the methods of administration in the Royal Air Force in 1938, should be 
appointed business adviser to D.D.G.E. The suggestion was not pursued, 
howevm-, because when Sir Samuel Hoare r eplaced Sir Kingsley Wood as 
Secretary of State for Air on 3 April 1940 it was no lohger necessary for the 
Air Ministry to follow Sir Kingsley's policy of infiltrating industrialists into 
Service departments. ' 

Business methods were, however, not entirely ignored by the equipment 
branch of the Service. When Maintenance Command was first formed in 1938, 
the Headquarters staff made a point of ~studying the methods adopted in 
industry. Railway General Managers were consulted regarding rail trans­
portation and the layout of sidings and branch lines : the petrol chiefs in 
regard to the scheme for fuel depots; the Automobile Association for road 
routeing ; Harrods for quick delivery service ; Selfridges for post order business 
and office systems, etc. 

1 A.M.S.O. Folder 309/40. 



Immediately after the war commenced, the Treasury recommended that a 
.fu:m of business efficiency experts should examine the whole of the R.A.F. 
equipment system. This proposal was welcomed by the Air Member for Supply 
and Organisation and the Director of Equipment so long as the enquiry was not 
likely to interfere with the work of the Directorate which was operating under 
high pressure, and provided that any reforms proposed were not likely to slow 
up or dislocate the Service while they were being introduced.1 Subsequently 
it was suggested that use should be made of the services of men with wide 
business experience who became available or who were anxious to serve 
within the equipment service of the Royal Air Force in war-time.' 

4 

1 A.M.S.O. Folder, • OI""ganisa,tfon of the R.A.F. in U.K.' (940. 
1 A.M.S.O, Folder, ' A.M.S.O. 'Staff ' 1940. 

35 



CHAPTER 3 

THE GROUPS OF MAINTENANCE COMMAND, 
SEPTEMBER 1939 TO APRJL 19.W 

The Equipment Depots of No. 40 Group 

On the outbreak of war No. 40 Group was commanded by Air Commodore 
R W . Thomas and comprised the following equipment depots:­

No. l Maintenance Unit, Kidbrooke 
No. 3 Maintenance Unit, Milton 
No. 4 Maintenance Unit, Ruislip 
No. 7 Maintenance Unit, Quedgeley 
No. 14 Maintenance Unit, Carlisle 
No. 25 Maintenance Unit, Hartlebury 
No. 35 Maintenance Unit, Heywood 

[n addition, the undermentioned sub-depots were used for storlng various items 
of equipment :-

'A' Maintenance Unit, Wembley 
' B ' Maintenance Unit, Hammersmith 
' C ' Maintenance Unit, Coventry 
' D ' Maintenance Unit, Wembley 
'E' Maintenance Unit, Newport 
' F ' Maintenance Unit, Waddington 
' G ' Maintenance Unit, Norwich 
' H ' Maintenance Unit, Dumfries 

It had been decided before the war that No, l Maintenance Unit, Kidbrooke, 
was situated in a vulnerable position and the majority of the stocks had been 
transferred elsewhere. On 3 September 1939 the other six major M.U.s were in 
process of being reorganised as universal equipment depots. Kidbrooke was 
in use as storage for repairable ~quipment. During the four weeks that followed, 
No. 7 Maintenance Unit, Quedgeley, No. 14 Maintenance Unit, Carlisle, and 
No. 25 Maintenance Unit, Hartlebury, were in addition all engaged in packing 
and despatching equipment and M.T. vehicles for the units of the Advanced 
Air Striking Force for service on the Continent. These depots also equipped 
and despatched Nos. l , 2, 4, 5 and 6 Aif Stores Parks, Nos. 1 and 2 Supply and 
Transport Sections and part of No. 21 Aircraft Depot for the maintenance of the 
Force. Altogether43 units and 933 vehicles were moved to the Continent during 
the month. 1 

In order to provide for the rapid s,µpply of urgent equipment and stores 
to the Air Stores Parks on the Continent an Air Transport Service was organised 
on 7 September to operate between selected bases in the United Kingdom and 
in France.2 The aircraft for the service were supplied on a temporary charter 
by Imperial Airways, Ltd. and British Airways, Ltd. Initially two aircraft 
were made available ; two weeks later a further three with three more in 

1 No. 40 Group O.R.B.s, 1939-40. 
1 Maintenance Command' Administrative Instruction No. 12, dated 7 September 1939, 
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reserve were supplied and arrangements were made for additional machines 
to be provided if necessary. The aircraft were accommodated and maintained 
at the National Air Communications base at Whitchurch (Bristol) but operated 
from Brockworlh (Gloucester) aerodrome where a R.A.F. Collection Centre 
was established to deal with the receipt and despatch of consignments of stores 
between the United Kingdom and France. The aircraft were controlled by 
N.A.C. Headquarters at Whitchurch, the tasks and destination of the aircraft 
being notified to that organisation by Maintenance Command Headquarters 
via Air Transport Officers established at Brockworth and on the Continent. 
The Air Transport Service1 remained in being until 9 December 1939 when it 
closed down and was replaced by the normal sea transport . 

On 1 November 1939 the reorganisation of the equipment depots on a 
universal basis was still uncompleted, and on 2 November the Air Officer 
Commanding the Group called a conference which was attended by all his unit 
commanders to discuss the means whereby the dispersion of stocks in all 
vocabulary sections to five universal maintenance uuits could be speeded up 
with a view to commencing issues on 30 November. Various measures for 
improving the situation which existed were recommended and agreed upon, but 
it was not until 15 December that the machinery for implementing the universal 
supply system was completed. An additional U.E.D.-No. 16 Maintenance 
Unit- was formed at Stafford on 1 December 1940. 

At a further conference held on 9 and 10 January 1940 to discuss the 
ways and means of increasing the supply efficiency of the universal depots, 
the Group Commander stated that the degree of competence to be aimed 
at was :-

(a) Receipts 
A maximwn time interval of 72 hours from the time of receipt of a 
case of equipment into the depot and the time it is brought on charge 
and its receipt advised to the Master Provisioning Office. 

(b) Issues other than those on which specific time instr1u;tions are given 
A maximum time interval of 48 hours from the receipt of a demand 
in the depot to the handing over of the equipment to the transportation 
section for despatch. 

(c)" Transportation 
A 48-hour despatch service to all stations. 

He expressed the view that these standards of efficiency could only be 
obtained by establishing immediately routine processes in the transportation 
sections and at the stocking sites of the depots, and providing adequate 
personnel to supervise and undertake the work. In the discussion that followed 
it was agreed by the depot commanders thiJ:5-by working to a standard it should 
be possible to bring about the degree of efficiency demanded and recommenda-

1 During its period of operation, from Se.?tember to December 1939, the Air Transport 
Service carried the following weights of equipment :_: 

Tons Cwt . Qr. Lb. 
September 35 15 3 18 
October . . 165 18 0 9 
November 121 3 2 13 
December . . 38 9 0 21 

·~ Maintenance Command O.R.B., 1939, A.ppenctix 19. 
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tions were made as to the establisllments required and the changes in 
administrative procedure necessary to produce this result. 

On 19 Janu.u-y 1940 a conference was held at Maintenance Command 
Headquarters to discuss the space required by No. 40 Group for equipment 
storage. 1 It was then stated by the Air Ministry representative that storage for 
nine months stocks of equipment was desirable and that for this 9½ million square 
feet was requh"ed. It was estimated that the existing 1,lniversal equipment 
depots and other storage, including No. 4 Maintenance Unit, Ruislip, but ex­
cluding No. 1 Maintenance Unit, Kidbrooke, would supply 8 million square feet, 
leaving l½ million to be found. It was agreed that one additional universal 
equipment depot at least was necessary; in the meantime no hirings could be 
given up and other hirings would be required whilst additional U.E.D.s were being 
built. At the moment, the full 8 million square feet was not available as several 
storage sheds at Quedgeley and Heywood were not complete and no sheds at 
Stafford were in use. It was considered that the best way to provide the 
additional area would be to establish specialised depositories and to ensure that 
steps were taken to dispose of obsolete stocks. The existing and proposed 
hirings were reviewed but these did not appear to provide the accommodation 
required and it was the opinion of the meeting that it would be necessary to use 
Kidbrooke (when emptied of repairable equipment) and other hirings in the 
London area to act as specialised depositories to the universa1 equipment depots. 

A review of the accommodation available for the storage of mechanical 
transport vehicles showed that it would be necessary to find space for 12,800 
vehicles in addition to the normal reserves. These vehicles would be received 
at the rate of 1,000 per month commencing 1 February 1940. It was estimated 
that the storage available when the M.T. sites at Heywood and Stafford were 
completed would be :-

M.T. sites at five U.E.D.s at 750 each 
Wembley and Park Royal. .. 

3,750 
1,600 

S,350 

leaving accommodation for over 7,000 vehicles to be found. It was suggested 
that the Air Ministry should approach the Automobile Association with a view 
to obtaining particulars of civilian firms and municipalities which could 
undertake to store and maintain small quantities of vehicles for the Royal Air 
Force. 

By March 1940 the shortage of storage space in the Group presented a major 
problem. Only two depots-Hartlebury and Carlisle-were virtually complete. 
Heywood and Quedgeley were still far tr.Qm completion. Stafford would not be 
able to hold stocks for another six weeks and Milton was still in the throes of 
reorganisation. It was estimated that the shortage of storage space on the 
provisioning programme was 2,500,000 square feet. In the sub-depots there 
was acute congestion. At Wembley and Hammersmith this was due chiefly 
to overcrowding with anti-gas clothing. At Coventry and Newport the cause 
was the vast amount of barrack equipment with dues in requiring another400,000 

1 Maiot~naoce Command O.R.B., Appendix, 2 January 1940. 
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square feet. In addition, sites totalling 200,000 square feet had been rms­
appropriated at the U.E.D.s for the storage of fumiture. 1 

Various measures were adopted to relieve the p0sition. Arrangements were 
made for units to hold three sets of anti-gas clothing per man, much repairable 
equipment, including furniture, was transferred to the Civilian Repair Organisa­
tion, and steps were taken to persuade building contractors to work overtime to 
complete the depots still in course of construction. In April 1940 it was decided 
to use part of the M.T. sites at Carlisle, Hartlebury, Heywood and Stafford, 
which had been earmarked for reserve vehicles, for the storage of other equipment. 
Arrangements were also made for galvanised items such as dustbins, barbed wire, 
etc., and material in drums such as oil, caustic soda and silicol to be stored in the 
open. Available empty bomb stores were used for equipment which required 
no heating. Obsolete ~tocks at Kidbrooke were disposed of and the vacant space 
used for new furniture of which large quantities were being received. Action was 
also taken to get rid of obsolete engine spares and engines in store at Ruislip 
to provide additional space. Storage for approximately 30,000 parachutes was 
found in the White City exhibition buildings at Shepherds Bush, which were 
a,lso called upon to house some of the stocks of anti-gas clothing. To find 
accommodation for the reserve M.T. vehicles displaced from the U.E.D.s 
it was decided to utilise vacant balloon hangars, other than those in inaccessible 
parts, and to obtain particulars of open air ' hard standings ' normally used for 
agricultural shows, etc., which could be employed pending the availability of 
other storage. The Society of Motor Traders was also approached with a view 
to arranging for the storage of vehicles at trade garages. 

The Master Provisioning Scheme 
The Air Council's decision to disperse the stocks of R.A.F. equipmen~ amongst 

several universal holdings and issuing depots presented a number of admini­
strative problems. 2 The chief of these was perhaps the question of how to 
c;o-ordinate the requirements of the various stock holders, and how to ensure 
that fresh stock was not purchased for one depot at a time when surplus stock 
of the same equipment was available elsewhere, and when one particular depot 
could not satisfy a demand, the quickest method by which stock available at 
other depots cou1d meet the requirement. 

During 1938 the staff of the Headquarters of Maintenance Command devoted 
continuous thought to the devising of a system which would overcome the 
difficulties, and in the autumn of that year submitted to the Air Ministry 
details of a scheme which provided for each equipment maintenance unit to 
have within its organisation a ' Master Provision Office' responsible for 
certain sections of the vocabulary of R.A.F. equipment, regardless of whether 
the stocks of these sections were held at the maintenance unit at which the 
M.P.O. was located or at other maintenance "imits. The special responsibility 
vested in each Master Provisioning Officer consisted principally of :-

(a) Detennining when replenishment by repair or cop.tract was required for 
all equipment maintenance units regarded as a whole. 

{b) Calculating replenishment quantities. 

1 Maintenance Command O.R.B., Appendix, 6 Marcb 1940. 
a A.M. File 880976/39. 
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(c) Issuing instructions to the repair organisation for replenishment of 
quantities which could he met from this source. 

(d) Submitting to Air Ministry details of requirements which had to be 
met by contract action. · 

(e) Allotting supplies of equipment from repair maintenance units and 
contractors to equipment maintenance unit for direct delivery. 

(/) Hastening the delivery of repaired items of equipment from contractors 
or repair maintenance u.nits wben such items were behind schedule. 

{g) Clearing inabilities notified by equipment maintenance units. 

(h) Arranging transfers of equipment between equipment maintenance 
units when necessary. 

(i) Ensuring that stocks of equipment were dispersed in accordance with 
the security policy. 

The scheme originally put forward was not approved by the Treasury, and 
the Air Officer Commanding Maintenance Command was advised to reconsider 
his proposals. Immediately the war started, however, the obj,ections of the 
Treasury were withdrawn and on 26 October 1939, after a number of amendments 
had been incorporated, the system for master provisioning at equipment 
maintenance units was inaugurated.1 

The new system, although it was ultimately most successful, did not, of 
course, come into being without many teething trouble<;. Much confusion was 
caused at the outset by disagreements amongst members of the Air Ministry, 
Maintenance Command, No. 40 Group and the U.E.D.s regarding responsi­
bilities. 2 The master provisioning offices suffered from a lack of personnel 
sufficiently skilled to undertake the work required. There were complaints 
from the Commands regarding delays in obtaining replies from the M.P.O.s and 
the Jack of information given in the replies received. 3 

The Aircraft Storage Arrangements' 
Immediately after the outbreak of war, o. 41 (Aircraft Storage) Group 

was given the task of impressing the large numbers of civilian aircraft which 
existed in various parts of Great Britain. These aircraft, many of which 
had oeen employed in civil schools, were required for the expansion of R.A.F. 
flying training and for communication purposes. The aircraft were at first 
inspected and reporteii upon by R.A.F., engineers from units adjacent to the 
aircraft, but as the numbers to be taken over increased, arrangements were 
made for the inspections to be carried out by technical personnel from No. 43 
(Repair) Group. Owing to the work and the large numbers of aircraft involved, 
however, it was decided at the end of November to form a section under a 
Wing Commander engineer at No. 41 Group Headquarters to undertake the 
impressment of aircraft. Attached to this section were four pilots from each of 
the two Ferry Pilots Pools for the collection of aircraft impressed. In DecE>mber, 

i A copy of the scheme with the amendments included up to 2 November 1940 is contained 
in A.M. File 880976/39. 

t A..M, File 880!:176/39. 
• Equipment Service Conference" 22 February 1940. A.M. File S.B .4054. 
4 No. 41 Group O.R.B.s, 1939 to April 1940. 
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arrangements were made for the inspection of aircraft earmarked for impressment 
to be undertaken by the Air Registration Board working in conjunction with 
the Group impressment officers. The numbers of civil aircraft impressed for 
training and communication purposes during the period under review were :-

November 1939 67 
December ., 52 
January 1940 82 
February ,, 48 
March ,. 74 
April 34 

On 12 September 1939 the methods existing in the Royal Air Force for the 
supply and equipping of aircraft were changed in the following manner :­

(a) Arrangements were made for all operational type aircraft to be delivered 
from the manufacturers to the aircraft storage units in No. 41 Group 
by the pilots of the two Ferry Pilots Pools. 

(b) On arrival at the A.S.U.s the aircraft were to be equipped to operational 
standard Less items required for special purposes which were to be 
supplied and fitted at squadron stations. In order to conserve 
equipment the stocks held by the A.S.U.s were limited to one month's 
requirements. 

(c) The three Commands of the Metropolitan Air Force, i.e. Bomber, 
Fighter and Army Co-operation, were instructed to demand their 
requirements in aircraft for wastage from Headquarters No. 41 Group 
instead of from the Air Ministry as heretofore. Bomber and Fighter 
Commands were told to include in their demands the requirements 
of their unit-; on the Continent. 

(d) The allocation of aircraft for war wastage of the Metropolitan Air 
Force was transferred from the Air Ministry to H .Q. No. 41 Group, 
but th.e Air Ministry continued to issue all other aircraft allotments 
with the exception of those for the Fleet Air Arm w)lich were effected 
by the AdmiraJty from the stocks beld in the A.S.U.s on their behalf. 

The scheme introduced for the final equipping of aircraft by the aircraft 
storage units was not extended to training and Fleet Air Arm aircraft beyond 
the fitting of items which should have been installed by the manufacturer. 
Training Command, therefore, continued to collect their aircraft from the 
manufacturers and to fit the final equipment at stations. Aircraft not im­
mediately required by training units were delivered to theA.S.U.s by the Ferry 
Pilots Pool. 

The new arrangement for operational aircraft did not work satisfactorily at 
first, and six weeks after No. 41 Group had assumed the responsibility only a 
very few machines had been completed. The reason for this was the delay 
experienced by the aircraft storage units in obtaining the necessary equipment 
from the depots of No. 41 Group, due partly to the fact that those depots were 
in process of being converted from specialist to universal supply units and did 
not know what the depots contained, and partly because the production of some 
items by civil manufacturers was behind schedule. The situation eventually 
became so serious that Headquarters, Maintenance Command, ordered No. 40 
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Group to carry out an investigation to ascertain which items were and which 
were not available. During the enquiry copies of all the demands outstanding 
were taken to the various depots and it was finally discovered that there were 
over a hundred different items which could not be supplied. A list of these was 
then forwarded to the Director of Equipment for investigation by his 
production staff. 

'The next step taken to overcome the sbortage was to ascertain the possibility 
of obtaining serviceable equipment from the salvage sections of the repair 
group, but it was decided that any items forthcoming would not be supplied 
direct to the aircraft storage units but would be issued via the equipment depots 
in the normal manner in order that demands could be regulated and the 
A.S.U.s relieved of the responsibility of testing the equipment. 

In November 1939 the supply of operational equipment improved but the 
availability from production was still 25 per cent short. At this stage it 
became apparent that provided the equipment was available, the time taken 
by the average A.S.U. to equip a twin-engined bomber aircraft to operational 
standard was approximately 14 days while smaller types were taking seven days. 

The operational aircraft completed by the aircraft storage units of No. 41 
Group included the requirements of other users besides those of the Royal 
Air Force. In September and October 1939 aircraft were supplied to the 
Rumanian Government. In December, aircraft were sent to Finland and Jugo­
slavia. In January 1940 aircraft were packed and sent by sea to South Africa, 
and further supplies were despatched by air to Finland. Tri February, March and 
April aircraft were prepared for both the Egyptian and the Canad,ian Govern­
ments. The A.S.U.s were also called upon to undertake work additional to their 
normal activities. For instance, owing to delays in the production of certain 
types of aero-engines during the early months of the war, numbers of aircraft 
had to be delivered to the Group with ' slave ' engines which were removed, 
returned to factories and used for ferrying other aircraft. Meanwhile, the 
airframes were stored until sufficient engines became available. Then again, 
certain aircraft stored as reserves for operational squadrons had become 
out of date during their period of inactivity and had to be modified to the 
latest standard before they could be issued. In 'the case of Blenheirn bombers, 
action had been taken to provide armour for this type of aircraft employed 
on the Continent, the installation being carried out by manufacturers' working 
parties. UnfortunatelyJ however, no action had been taken to modify the air­
craft in storage, consequently those despatched by the A.S. U .s to the Continent 
to replace wastage were unacceptable to the squadrons and were sent back 
to be armoured. 

During the middle of November 1939 the Group was ordere.d by the Air 
Ministry to assume the responsibility-of allotting from operational units all 
aircraft that were redundant to their requirements, whether serviceable or not. 
This, of course, meant another addition to the work of the Group and a further 
restriction of the valuable storage space which was already showing signs of 
being inadequate to meet requirements. 

As previously stated, the planned storage capacity of t.he Group was approxi­
mately 9,600 aircraft contained in 24 storage units, but only nine units were 
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functioning on the outbreak of war. Two more commenced to take in aircraft 
during September 1939. In that month the eleven units between them received 
a total of 739 aircraft and issued 694, the majority of which were for training and 
required little work to be performed on them. The total stock in the Group at 
the end of September was 2,515. On 14 September the Group was informed that 
the estimated war wastage of aircraft in the Metropolitan Air Force was 
approximately 620 per month and the A.S.U.s must therefore be prepared to 
issue up to this number at short notice. During the weeks that followed, 
however, owing to the lack of air activity, there was little indication to show 
when this figure was likely to be reached, and issues to replace wastage were 
only slightly higher than they had been under peace conditions. This, coupled 
with the fact that the despatch of aircraft to units overseas had been stopped 
by the Air Ministry on the outbreak of war, resulted in an accumulation of 
aircraft in the A.S. U .sat the rate of 400 a month. Under these conditions it was 
estimated that unless additional covered accommodation could be made available 
the Group would have to arrange for at least 1,000 aircraft to be stored in the 
open by 1 April 1940. Pending information on the storage programme it was 
decided to provide space in the open for 500 aircraft by the end of December 1939. 

During October 1939, 833 aircraft were received and 369 issued. The stock 
held rose to 3,324. In December the twelfth aircraft storage unit was opened­
No. 23 Maintenance Unit, A.ldergrove-but gave little relief as receipts during 
the month were 527, issues 309 and stock 3,572. Very few of the issues during 
these months were for the replacement of wastage and were mainly for the 
re-equipping of units with new types and for the formation of new units. 

Bad weather during December 1939 and January 1940 caused the aerodrome 
landing services of several storage units and the roads leading to them to 
become unserviceable for varying periods, with the result that not only were 
receipts and issues restricted but the preparation of aircraft at the end of January 
was reduced to 60 per cent of the normal due to employees being unable to reach 
their places of work and the transportation of equipment from the supply 
depots being impossible. In January 694 aircI;aft were received and 500 issued, 
including 284 operationally equipped, which was the utinost _possible with the 
equjpment available. The stock at the end of the month was 3,766. In 
addition, a large number-of aircraft were awaiting collection from the manu­
facturers and a still larger number were awaiting test. An improvement in 
weather conditions in February enabled the preparation of aircraft to reach 90 
per cent of normal. 728 aircraft were received and 507 issued, including 317 
equipped operationally. The stock rose again to 3,990. 

During February Nos. 1 and 2 Ferry Pilots Pools were transferred from the 
control of the Air Ministry to No. 41 Group, although they remained positioned 
as 'lodger' un-its at the Fighter Command stations at Hucknall and Filton 
respectively. Temporary arrangements were-also made for the R.A.F. Com­
ponent Field Force to collect their own aircraft from the A.S.U.s pending the 
formation of a Ferry Pilots Pool for the purpose of flying aircraft to the Conti­
nent. The second packing depot (No. 52 Maintenance Unit) for despatching 
crated aircraft overseas was opened at Cardiff on 3 February 1940. 

On 8 March 1940 the capacity of No. 41 Group to meet the full war require­
ments in aircraft wastage was reviewed by H eadquarters Maintenance 
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Command. It was estimated that with the initial equipment of the operational 
units at home and on the Continent at approximately 2,0()0 aircraft, the wastage 
for the following two months at sustained effort was 800 per month or 190 per 
week. For periods of intensive effort this might be increased to 280 per week 
and at maximum effort to 370 per week. The capacity of the Group to prepare 
operational aircraft at that date was, however, only 400 a month, the limiting 
factors being the rate of supply of operational equipment, contractors' ability to 
modify aircraft and, to a lesser extent. the c:;torage accommodation available. 
If output was to be improved it was necessary to increase the production of 
equipment, restrict modifications to those really essential and improve con­
tractors' capacity for embodying such modifications. A 25 per cent increase in 
lbe supply of equipment was expected within the next few months which, of 
course, would greatly facilitate the preparation of aircraft. Even, however, if 
the number of aircraft issued by the A.S. U .s approached the estimated sustained 
rate of 800 a month, a limiting factor would be applied by a shortage of the 
number of aircraft supplied by the manufacturers. According to U1.e production 
programme the number of operational types forecast for June 1940 was 600 
only. Therefore, a number of reserve aeroplanes would have to be used to meet 
the requirement. With a combination of new production and reserve aircraft 
it was calculated that the full sustained rate of 800 aircraft per month could be 
maintained for two months, followed by 650, 550 and 600 for the following 
three months, i.e. an average of 680 per month. In addition to operational 
aircraft the Group had a lso the task of issuing an approximately constant figure 
of 300 trainers per month to replace wastage and for issues overseas to 
Dominions, etc. In order to fulfil its commitments, the aim of the Group was 
to build up a reserve of prepared aircraft amounting to a month's wastage at 
sustained rates, an achievement which, however, was restricted by the Air 
Ministry policy of giving priority to meet expansion and re-arming. 

As a means of utilising the available equipment to the utmost extent it was 
decided in March that the Group Headquarters would indicate periodically to 
the A.S.U.s the types of aircraft in batches of about a hundred which were 
(equired in order of urgency. Th.is enabled the A.S.U.s to demand from No. 40 
GTOup supply depots and the depots to provide the equipment required in tbe 
correct sequence, thus avoiding many delays which had occurred in the past. 

1-urther developments during March were the opening of the thirteenth 
A.S.U. (No. 48 Maintenance Unit, Hawarden) and the receipt of information 
that 1,270 American aircraft (Brewster, D ouglas, Lockheed, Harvard and 
Hudson types), additional to the 400 Harvards and 250 Hudsons ordered at the 
outbreak of war, were being sent from the United States. This brought the 
number of types of aircraft on order for the Royal Air Force to 48 and the 
number of variations to be stored in the Group to 71. 

~ .. 
The total number of aircraft equipped operationally during March (five weeks) 

was 513 or 102 per week, an increase of 45 per cent over the December/January 
figures. This improvement was largely due to an increase in the supply of 
eguipment and, to a small extent, to the method introduced of controlling the 
hastening of outstanding demands in order of priority of requirements. The 
number of aircraft received during March was 1,101 ; issues were 620, including 
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44 equipped operationally_ The stock at the end of the month was 4,480 of 
which 600 were picketed in the open. 

The arrival of April saw the opening of four more aircraft storage units, 
bringing the total to 17. The new units were:-

No. 15 Maintenance Unit, Wroughton (civilian manned). 
No. 37 Maintenance Unit, Burtonwood (service manned). 
No. 38 Maintenance Unit, Llandow (civilian manned). 
No. 46 Maintenance Unit. Lossiemouth (service manned). 

The number of aircraft equipped operationally by the Group during April 
was 448 of which 341 were issued and the remainder taken into storage towards 
building up the reserve of one month's wastage at sustained rates which the 
commitments of the Group necessitated. The reserve a t the end of the month 
stood at 228 against the requirement of 800. Ten days later Germany invaded 
Holland and Belgium, the British Air Forces in France went into intensified 
action and incurred rates of aircraft wastage which for some days averaged 
four or five times the assessed rates for sustained effort. The total number of 
aircraft received by the Group during April was 1,001. Total issues were 772. 

The Air Council :Enquiry into the Shorta~e of Aircraft Operational 
Equipment, February 1940 

The concern felt by the Commands and squadrons after the outbreak of war 
over the difficulty in obtaining aircraft fully equipped for operations came to a 
head on 13 February 1940 when the Air.Officer Commanding-in-Chief, Bomber 
Command, drew the attention of the Deputy Chief of the Air Staff to the serious 
position that had arisen through the shortage of equipment items necessary for 
aircraft to be used operatfonally. 

An investigation into the-situation was made forthwith by the Air Member 
for Supply and Organisation and on 19 February 1940 a special meeting to 
discuss the matter was held under the chairmanship of the Secretary of State 
for Air which was attended by members of the Air Council and representatives 
of the various Commands. 

The Secretary of State said that the meeting had been summoned to consider 
the position revealed by the letter from the A.O.C.-in-C., Bomber Command, 
regarding inadequate supplies of operational equipment. A paper explaining 
the situation had been prepared and circulated to those present by the Air 
Member for Supply and Organisation and the matter was so urgent as to warrant 
immediate attention. Urgent consideration would need to be given to what 
steps could be taken to remedy the position as speedily as possible. 

After considerable discussion it was agreed that :-

(a) The Director of Equipment should, in the light of the circumstances, 
consider the adequacy of the six months' pool of operational equip­
ment. 

(b) The Director of Aircraft Equipment Production should, as a matter of 
urgency, investigate the possibility of accelerating the supply of 
electrical and other equipment by taking special action on particular 
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contracts by way of overtime, ex,tr~ shifts, etc., and report to the 
Secretary of State within a week, if possible. 

(c) D.A.E.P. should also investigate the posc;ibility of giving A.O.C., 
Maintenance Command, and D. of E. advance warning of the possible 
failure by a firm to fulfil its delivery obligations. 

During March 1940 two .reports were forwarded to the Secretary of State by 
the Director of Aircraft Equtpment Production giving details of progress made, 
and on 2 April the former called a second meeting to review the position. 1 On 
this occasion the Commands were not represented. Regarding the adequacy of 
the pool of aircraft equipment, which at ·the time of the last meeting consisted 
of six months' requirements for a programme of 2,250 aircraft per month, the 
Director of Equipment stated that orders for equipment had originally been 
restricted to items common to all types of aircraft with a margin in the case of 
other items oi 20 per cent above the aircraft orders already released. He had 
now been authorised to order sets of equipment for all types of aircraft due for 
production under the programme up to-1 July 1942. He was also authorised to 
call for delivery twelve m-onths in advance, i.e. by 1 July 1941. In the circum­
stances he was satisfied as to the adequacy of the pool and it was now possible 
to place bulk orders which would facilitate the planning of production. 

After discussion the meeting was of the opinion that no further action regard­
ing tbe adequacy of the pool could be taken at present other than to await the 
results of the regular conferences that were to be held by the Director General 
of Production. 

No. 43 Group (Repair) 

On 3 September 1939 No. 43 Group Headquarters assumed control of the 
three Service repair depots :-

No. 13 Maintenance Unit, Henlow. 
No. 30 Maintenance Unit, Sealand. 
No. 32 Maintenance Unit, St. Athan. 

These depots, particularly Nos. 30 and 32, were in the formation stage only 
and were folly occupied in endeavouring to obtain a smooth working organisa­
tion. II1sufficient quantities of equipment and tools were available and although 
the numbers of personnel were adequate there were surpluses and deficiencies 
by trades which required adjustments.a 

Throughout September both Henlow and St. Athan were called upon to 
mobilise maintenance units for service on the continent of Europe in accordance 
with the 'Western Plan.' On the 18th of that month Henlow, Sealand and 
St. Athan assembled personnel and equ:ipmi!n't for the fon:nation of five Service 
and one civilian Salvage Centres to undertake the salvage and disposal of 
crashed aircraft in the United Kingdom. Sites for the location of these salvage 
centres had been reconnoitred previously and they moved to their stations 
described on the dates stated. 

-1 E.P.M.47. 
Q No. 43 Group O.R.B., 1939. 
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No. 1 Salvage Centre (afterwards renamed No. 49 Maintenance Unit) to 
Faygate, Horsham, on 3 November 1939. 

No. 2 Salvage Centre (afterwards renamed No. 50 Maintenance Unit) to 
Cowley on 22 September 1939. · 

No. 3 Salvage Centre (afterwards renamed No. 54 Maintenance Unit) to 
Cambridge on 24 September 1939. 

No, 4 Salvage Centre (afterwiuds renamed No. 58 Maintenance Unit) to 
Newark on 24 September 1939. 

'.No. 5 Salvage Centre (afterwards renamed No. 60 Maintenance Unit) to 
York on 24 September 1939. 

No. 6 Salvage Centre (afterwards renamed No. 63 Maintenance Unit) to 
Carluke on 28 September 1939. 

A seventh salvage centre was pl~ed in October 1939 to cover the more 
westerly part of England but it was not until March 1940 that the centre which 
was named No. 34 Maintenance Unit came into being at Monkmoor near 
Shrewsbury. No. 50 Maintenance Unit at Cowley was civilian manned except 
for officer personnel. 

On 27 September 1939, No. 43 Group became responsible for the technical 
administration of 15 emergency W/T fitting parties, the functions of which were 
the repair of communications damaged by enemy action. These parties were 
located at R.A.F. Works Depots situated at various stations. 1 They were 
handicapped during the first three months of their existence by the lack of 
trained personnel, hutments and equipment but fortunately were not called 
upon to undertake any repairs. While waiting to perform the work for which 
they h ad been formed the personnel of the parties were employed on important 
duties in connection with the installation of R/T at Radar stations in Fighter 
Command. 

On 1 November 1939 it was decided to fit all combatant aircraft operating 
from the United Kingdom with one or another of three different types of radio 
equipment, and arrangements were made for aircraft to be flown into No. 32 
Maintenance Unit, St. Athan, for the work to be done. Considerable difficulties 
were experienced owing to the state of the aerodrome at St. Athan which became 
very solt in wet weather. It became necessary, therefore, to form mobile fitting 
parties and detach them to operational units to fit the special installations into 
aircraft at their home stations. 

The three repa,ir depots continued to suffer throughout October and November 
l939 from the lack of equipment and tools. A further drawback was the fact 
that large numbers of personnel -were either untrained or were reservists who 
were out of practice in their trades and ha<t no experience of modern RA.F. 
equipment. The following work was, however, carried out :-

( a) All depots undertook the repair of miscellaneous ground equipment from 
' B' Maintenance Unit, Hammersmith, and aircraft parts from No. 3 
Maintenance Unit, Milton. 

1 R.A.F. Works Depots were under the control of the Director of Works, Air Ministry. 
The depots were responsible for the construction and upkeep of buildiDgs. No. 43 Group 
O.R.B., 1939. 
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(b) No. 13 Maintenance Unit, Henlow, carried out the repair and overhaul 
of automatic controls and' Link Trainers.' (This work was of special 
importance as the repair of these items was not being undertaken by 
any other Service unit or civilian contractor in the United Kingdom,) 

(c) No. 30 Maintenance Unit, Sealand, commenced the manufacture of 
airscrew spinner cases at the rate of 150 per week, and the repair of 
large quantities of hand tools for reissue to the Service. 

During December small quantities of equipment and tools arrived at the 
depots and it was decided that all engine repair sections should concentrate on 
the repair of Bristol engines, but Nos. 30 and 82 Maintenance Units were unable 
to commence the work owing to tJ1e lack of tools and test rigs. No. 13 Main­
tenance Unit commenced the repair of Pegasus engines but were compelled to 
despatch other types to civilian contractors. This depot also received seventy 
aircraft (Hart Varient, Hurricane, Moth and Lysander types) for repair but the 
work could not be undertaken owing to <! lack of spares and trained personnel. 
Towards the end of the month arrangements were made to form mobile repair 
parties at all depots to effect repairs to damaged aircraft on site when the work 
was beyond the capacity of units but not sufficient to warrant transport of the 
aircraft to a depot or contractor. Ten such parties were operating by the end 
of 1939. 

An improvement in the supply of equipment and tools during January 1940 
caused a corresponding increase in activity at the reparr depots, but engine 
overhauls at Nos. 30 and 32 Maintenance Units still could not be undertaken 
owing to the lack of suitable tools and test equipment. The allocation of 
repairable equipment to the depots and civil finns by the Civilian Repair Organi­
sation commenced to function during January, but, as the work came from a 
variety of sources, allocation of tasks was difficult to control and co-ordinate. 
Meanwhile, all three depots continued to mobilise maintenance units for service 
on the Continent. 

On 9 February 1940, No. 43 Group assumed technical control of the workshops 
at No. 1 Maintenance Unit, Kidbrooke, and No. 4 Maintenance Unit, Ruislip. 
These maintenance units remained under the administrative control of No. 40 
Group, so that the repair group was only responsible for the input and output of 
work to and from the workshops. This increase in repair capacity and the 
allocation of considerable quantities of ancillary equipment for overhaul from 
the Civilian Repair Organisation resulted in the stimulat ion of the activities of 
the repair depots during February. Electrical and wireless equipment awaiting 
repair at No. 1 Maintenance Unit was diverted to the depots at Henlow and 
Sealand and the manufacture of engine packing cases, of which 28,000 were 
required, was transferred from No. 4 Mainten~ce Unit to the St. Athan depot 
as the former was only capable of an output of 50 per week. All depots were 
engaged upon the removal of engines from unserviceable aircraft. The engjnes 
were despatched either to Training Command for instructional purposes or to 
the makers for modification and reissue. !t was not possible to repair the 
majority of airframes as the arrcraft repair sections at Nos. 30 and 32 Main­
tenance Units were not yet functioning. Progress was, however, made on th~ 
repair of 46 airframes in the aeroplane repair section at No. 13 Maintenance Unit. 
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The mechanical transport repair sections at all depots were fully occupied 
during February but owing to the shortage of spares it was only possible to tum 
out a total of 13 vehicles. Lack of tools and special jigs also severely handi­
capped all the engine repair sections. Thirteen mobile repair parties completed 
repairs to crashed aircraft on site during the month. 

The organisation of and the output from the depots improved during March 
and April and the majority of the sections were fully occu-pied in the repair of 
ancillary items although shortages of spares and equipment were still experienced. 
Closer co-operation was maintained with the Civilian Repair Organisation and 
considerable quantities of repairable equipment were received. By the middle 
of April 37 aircraft of seven different types were undergoing repair or complete 
overhaul at No. 13 Maintenance Unit. The other depots were still engaged on 
theremovalof engines, and the repair of complete airframes and engines had still 
not commenced. The output of repaired M.T. vehicles increased during March 
to 29, and owing to a betterment in the supply of spares the improvement was 
maintained during April. 

The work of fitting special installations in aircraft by the mobile parties 
continued during the early months of 1940 and was speeded up considerably, 
although progress was at times retarded by delays in the supply of equipment. 
By the end of April a total of 1,062 operational aircraft had been fitted. The 
parties formed for the repair of communications were also not idle. Although. 
by March they had only been called upon to carry out nine repairs a considerable 
amount of work was performed in fitting ground station transmitters and 
receivers at various units throughout the country. 

The salvage sections continued to increase in efficiency during the end of 1939 
and the beginning of 1940. When they commenced operations they were 
considerably handicapped by a shortage of trained personnel and transport 
vehicles. By the end of December the initial difficulties of the centres had been 
mastered, although none was as yet working to its full strength of ten mobile 
sections. The following is a summary of the salvage operations carried out from 
the outbreak of war to the end of April 1940 :-

Month 

1939 

Crash 
reports 
received 

September 122 
October 348 
November 328 
December . . -333 

1940 
J anuary 
February 
March 
April 

419 
302 
550 
501 

Inspec­
tions 

carried 
out 

336 
345 
378 

420 
294 
533 
500 

Aircraft Aircraft 
repair- repair­
able on able in 

site f actdries 

39 
25 
26 

47 
29 
54 
54 

49 

183~ .. 
94 
72 

80 
59 
75 
41 

Aircraft Aircraft 
fit only dealt 

for with by 
strike-off other 

units 

114 
136 
92 

110 
93 

170 
150 

86 
196 

161 
115 
172 
175 

Enemy 
aircraft 
sa.tved 
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Supply of Fuel and Ammunitlon1 

On 4 September 1939 Headquarters of No. 42 Group moved from Andover to 
Burghfield Common near Reading. Only three of the Group's proposed five 
ammunition depots were in existence when the war commenced. They were 
No. 2 Maintenance Unit, Altrincham, No. 11 Maintenance Unit, Chilmark, and 
No. 21 Maintenance Unit, Fauld. Prior to the outbreak of hostilities, the 
demands for the supply of ammunition and explosives were submitted by all 
units in the United Kingdom to No. 2 Maintenance Unit. This cumbersome 
centralised procedure was unavoidable on account of the disposition of stocks. 
!mmediately after the outbreak of war, however, the completion of certain 
building programmes, combined with dispersal and balancing of stocks on a 
universal basis, enabled decentralisation of supply to be effected and Nos. 11 
and 21 Maintenance Units to be made self-accounting. It was also decided to 
make the fourth ammunition depot (No. 28 Maintenance Unit, Harpur Hill), 
which was under coostruction, similarly self-accounting in all respects as soon 
as it was formed. A Master Provisioning Office for ammunition and explosives 
on the lines of those introduced in the equipment depots of No. 40 Group was 
established at No. 21 Maintenance Unit, Fauld, for the maintenance of stocks 
at all the ammunition depots. 

On 5 September 1939 the first four of the propcsed seven air ammunition 
parks were formed at the following places :-

No. 91 Maintenance Unit, Southburn. 
No. 92 Maintenance Unit, Brafferton. 
No. 93 Maintenance Unit, Swinderby. 
No. 94 Maintenance Unit, Barnharn. 

In addition, a small arms ammunition sub-store was established at Ruislip. 
The air ammunition parks were all situated east of a line drawn approximately 
from Erunburgh to Southampton, i.e. in the neighbourhood of the operational 
stations based in the east of England. The ammunition depots were placed 
west of the line in areas as remote a.c; possible from enemy bombing. The R.A.F. 
operational stations based upon the ammunition parks drew all their supplies 
therefrom. The parks in turn replenished their stocks from their parent 
ammunition depot. 

·No. 91 M.U.} 
No. 92 M.U. 

No. 93 M.U.} 
No. 94 M.U. 

were based upon No. 2M.U., Altrincham, but it was inten­
ded to transfer the second name4 to No. 28 M.U., Harpur 
Hill, When the new depot was opened. 

were based upon No. 21 M.U., Fauld. 

S.A.A. Sub-store, Ruislip was based upon No. 11 M.U., Ghil.mark. 

It was also arranged to base a fifth ~a'"mmunition park (No. 95 M.U. to be 
formed at Lords Bridge) upon No. 11 M.U., Chilmark. 

Many of the existing R.A.F. operational stations were, of course, situated in 
locations beyond easy reach of the ammunition parks, and on 1 October 1939 
these were based geographically upon one of the ammunition depots as follows:-

1 No. 42 Group O.R.B . 
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(a) Units (other than those based upon No. 95 M.U., Lords Bridge, and 
' S.A.A. Sub-store, Ruislip) in the area south of a straight line drawn 
from Aberystwyth to Birmingham, thence to March, south-east to 
Braintree and east to Walton-on-the-Naze were based upon No. 11 
M.U., Chilmark. 

(b) Units (other than those based upon No. 93 M.U., Swinderby, and No. 94 
M.U., Barnham) in the area :north of the line given in (a) and south 
of a line drawn from Formby through Wigan, Oldham, thence to 
Scunthorpe and Spurn Head were based upon No. 21 M.U., Fauld. 

(c) Units (other than those based upon No. 91 M.U., Southburn, and No. 92 
M.U., Brafierton) in the area north of the line from Formby to Spurn 
Head as indicated in (b), including all units in Scotland, N. Ireland 
and Isle of Man, were based upon No. 2 M.U., Altrincham. 

Demands for ammunition and explosives to meet the requirements of overseas 
Commands, the Continental contingent and special issues to contractors were 
dealt with in the first instance by the Master Provisioning Officer who instructed 
the maintenance unit holding the largest stocks at the time the demand was 
received to effect the supply. 

Immediately the air ammunition parks were formed they also assumed the 
responsibility for supplying operational stations with breathing oxygen. Under 
peace conditions, R.A.F. units obtained their oxygen requirements direct from 
the British Oxygen Companywho delivered the oxygen in large-capacity,_high­
pressure transport cylinders, from which R.A.F. units filled their aircraft 
cylinders. Aircraft cylinders were of 750 litre capacity at a pressure of 1,800 lb. 
Transport cylinders were of 16,000 litre capacity at a pressure of 3,600 lb. and 
each was capable of filling 10 aircraft cylinders, an action which reduced the 
pressure in the transport cylinder to 1,800 lb. It was then necessary to return 
the half-filled cylinder to the filling station for ' topping up ' to the 3,600 lb. 
pressure. On the outbreak of war there were 11 filling stations established for 
the supply of breathing oxygen to the Royal Air Force. These were situated at 
Southampton, Greenwich, Wembley, Witham, Coventry, Wolverhampton, 
Derby, Rotherham, Leeds, Hull and Stockton-on,-Tees. On 4 September 1939 
the oxygen supply arrangements were switched from direct supply between the 
contractot's filling station and the R.A.F. operational station to supply from 
the contractor's filling station through the air ammunition park to the R.A.F. 
station, or through the parent maintenance unit (ammunition depot) in the 
case of stations not served by ammunition parks. As regards the Continental 
expeditionary force it was intended that the supply of oxygen would be main­
tained by mobile plants but none of these plants was available when the war 
commenced and it became necessary to deliver cylinders to France by air from 
the British Oxygen Company's filling staticM·at Southampton. Returning 
aircraft brought back the empty cylinders for replenishment. 

On 9 September 1939 the air ammunition parks took over the supply of anti­
aircraft shell to Army anti-aircraft units situated in tlie vicinity of the R.A.F. 
units based on the parks. This additional duty plus that of the supply of .oxygen 
had not been provided for when the war establishments of the air ammunition 
parks had been worked out, consequently the parks found themselves con~ 
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siderably handicapped when they commenced operations by an insufficiency of 
personnel, transport and other equipment. One of the major difficulties of the 
parks resulted from the fact that gravity rollers and tarpaulins in the required 
quantities were not obtainable on the outbreak of war. 

The supply organisation of the air ammunition parks was as follows:-

(a) Parent Maintenance Units were responsible for delivering, by rail, 
ammunition and explosives to the park. 

(b) Contractors were responsible for delivering, by road, oxygen to the park. 

(c) Operational stations were responsible for collecting ammunition, 
explosives and oxygen from the park. 

The belting of small anns ammunition in the early days of the war was not 
carried out at the air ammunition parks bot at No. 2 Maintenance Unit, 
Alb;incham. The methods used were at first somewhat elementary, hand­
operated machines being employed which could only belt 300 rounds per hour. 
During September, however, a number of power-operated ' flessey ' machines, 
each capable of producing approximately 3,000 per hour with unskilled labour, 
were obtained. Eventualiy twelve of these machines were installed at each of 
the ammunition depots at Altrincham, Fauld and Chilmark respectively and 
at the ammunition sub-store at Ruislip. 

The fifth air ammunition park (No. 95 Maintenance Unit) was opened on 
16 November 1939 at Lords Bridge, near Cambridge. On 15 December the 
fourth ammunition depot (No. 28 Maintenance Unit) commenced to function at 
Harpur Hill. Additional storages were provided at Ridge for No. 11 Main~ 
tenance Unit, Chilmark, and at Holywell for No. 21 Maintenance Unit, Fauld. 
The possibility of opening an air ammunition park to feed the units in Scotland 
was explored. 

A conference held on 8 March 1940 at Maintenance Command Headquarters 
to review the position as regards the supply of ammunition, explosives and 
liquid oxygen by the units of No. 42 Group under sustained war conditions 
showeo that the air ammunition parks were holding more than the stocks laid 
down, 1 and that they were ready for their war task. Should it be decided to 
fonn an A.A.P. in Scotland it was considereq. that it could be ready for action in 
ten days. The new ammunition depot at Harpur Hill although function.mg was 
not yet complete and consequently had not taken over the responsibility for 
supplying its ammunition parks (Nos. 91 and 92 Maintenance Units). The 
arrangements for the supply of breathing oxygen appeared to be satisfactory. 

The arrangements made during peace for the supply of aviation petrol and 
oil underwent a complete change when f4e,.war commenced. On 5 September 
1939 all the stocks in the United Kingdom were acquired by the Air Ministry 
and held in the Air Ministry depots and petroleum companies' storages ; the 
companies at this juncture being merged into a Petroleum Board, an organisa­
tion which operated as agents for the Air Ministry. 3 The Petroleum Board took 
over control of the existing commercial fuel depots, the R.A.F. reserve and 

1 S.D.112 and Maintenance Command O.R.R, 1940. 
• No. 42 Group O.R.B., 1939. 
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distn'buting depots, the R.A.F. rail cars and the stocks of T.E.L. Strategic 
dispersal of bulk stocks was made by means of large tanker vessels 
berthed in outlying northern areas of the British Isles. The plan for the supply 
and distribution of aviation fuel to R .A.F. stations in the United Kingdom during 
the period of hostilities was amplified to permit issues from certain commercial 
depots in addition to the Air Ministry aviation fuel reserve and distribution 
depots. All these depots were renamed ' Dic;tribution Points ' and each 
Command was allotted a number of these D.P.s from which the aviation fuel _ 
requirements of their stations were obtained. The procedure was for units to 
forward their demands for fuel direct to the distributing point but the accounting 
of issues to the Service was undertaken by Headquarters No. 42 Group Central 
Accounts Office, which was notified by both the distributing point and the unit 
concerned of the demands and issues made. The checking and maintenance of 
stocks of aviation fuel and oil was carried out by checking officers detached from 
Headquarters No. 42 Group who were each allotted a number of distributing 
points within defined geographical areas. ' 

A review of the aviation petrol and oil position in the United Kingdom held 
on 6 February 1940 showed that the total Royal Air Force stocks of aviation 
fuels (all types) was 5091189 tons and the ultimate total to be built up was 
800,000 tons.1 The total tank.age available for the storage of aviation fuels was 
for 616,700 tons of which 254,500 was hired from the Petroleum Board, 50,563 
was in underground tankage hired at Backford, Cheshire, and the balance in 
tankage belonging to the Air Ministry. It was anticipated that additional 
tankage under constru.ction at Air Ministry fuel reserve depots would be 
completed by the end of March 1940. The stock of lubricating oil on 8 February 
1940 was 34,219 tons. By the end of April, stocks had risen to 607,343 tons 
{186,460,647 gallons) of aviation fuel (all types) and 35,899 tons (8,974,872 
gallons) of lubricating oil The total weekly issues of aviation fuel and lubrica­
ting oil at this period, which included the requirements of Royal Air Force units, 
the Admiralty, flying training schools, national air communication units, the 
War Office and aircraft contractors and civilian fums, was :-

Week ending 25 Aprit 19401 Aviation fuels (all types) 6,469 tons 
(I ,929,443 gallons). 

Lubricating oil 212 tons (53,032 gallons). 
Week ending 2 May 1940 Aviation fuels (all types) 5,044 tons 

(1,528,846 gallons). 
Lubricating o~ 121 tons (30,304 gallons). 

1 No. 42 Group O.R.B., 1940, Appendix 60. 
1 Consumption figures before this date are not available. 
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CHAPTER 4 

~ AIRCRAFI MAINTENANCE ORGANISATION IN FRANCE 
AND THE LOW COUNTRIES, 

SEPTEMBER 1939 TO JUNE 1940 

Pre-war Arrangements for the Maintenance of a R.A.F. Expeditionary 
Force1 

It was decided in 1927 that the organisation for the maintenance of a R.A.F. 
Expeditionary Force would, during the early stages of a European campaign, 
be of a mobile character. In consequence the establishments of squadrons in 
personnel, mechanical transport and stores would have to be kept down to the 
absolute minimum, and as a means to this end the squadrons would be relieved 
of all repair work. I t was proposed that squadrons would carry a three days' 
supply of spares only, but behind the squadrons and within 25 miles approxi­
mately of them a number of mobile Air Stores Parks would be provided, each 
carrying one month's stores for the units they served. Behind the Air Stores 
Parks it was intended to organise a non-mobile Aircraft Depot holding anything 
up to a six months' stock of spares, etc., for the force and providing for the 
repair Qf airframes, engines and mechanical transport. When moves of the 
squadrons were frequent it was proposed that they would not normally under­
take maintenance which would t ake more-than four hours to complete, and work 
beyond this capacity would be undertaken by advanced repair detachments 
sent forward to the vicinity of the squadrons from the base repair depot. Tasks 
incapable of being performed by these sections would be returned to the depot.1 

As the progress of the 1939-1945 war eventually showed, the principles of 
this scbeme of maintenance for an expeditionary force were sound, but in 1931, 
when the various departments of the Ai:r Ministry concerned were engaged in 
working out the details of the organisation, the proceedings were interrupted by 
the Dfrector of Organisation and Staff Duties who proposed t hat squadrons 
forming part of an expeditionary force should be provided with sufficient 
personpel, equipment, stores and spares to· enable them to be self-supporting, 
and consequent upon this change in the proposed war organisation the establish­
ments of the repair and maintenance organisations at the base and on the line 
of communication should be reviewed. 

The proposals were put before the Chief of the Air Staff in May 1932 by the 
Deputy Chief of the Air Staff (Air Vice-Marshal C. S. Burnet t). D.C.A.S. said 
that he was not at .all convinced that the pioposal to abolish advanced repair 
facilities and substitute repair sections in squadrons was sound. H e considered 
that in war it was most important that squadron commanders should be freed 
from the restrictions of maintenance and their clogging effects on mobility. 
The Chief of the Air Staff agreed on 6 September 1932, after considerable dis­
cussion, to leave the 1927 war organisation as it was for a period of two years, by 

1 A.M. File S.30202. . 
• War Manual, Part II, Chapter IX. 1927. (A.P. 1301.) 
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which time he hoped that more experience on the subject of advanced repair 
sections would have been gained. 

During the latter part of 1933 Air Chief Marshal Sir Edward Ellington 
succeeded Air Chief Marshal Sir J ohn Salmond as C.A.S., while Air Vice-Marshal 
Sir Edgar Ludlow-Hewitt replaced Air Vice-Marshal Burnett as D.C.A.S. 
Thereupon, on 13 October of that year, the Director of Organisation and Staff 
Duties re-submitted his proposals to make squadrons self-supporting in the 
event of war, and to adjust the field maintenance arrangements on those lines. 
This time the new Chief of the Air Staff approved the proposals on 13 July 19~. 

The Maintenance Project in France at the Outbreak of War 
The air forces destined for transfer to France in the event of war were in two 

distinct entities, possessing clearly separate functions-the Ad"9'anced Air 
Striking Force and the Air Component of the Field Force. The former was to 
be a bomber force only, comprising squadrons of Bomber Command based in 
France because of the comparatively short range of their aircraft. The Air 
Component, on the other hand, was a mixed formation designed as an integral 
part of the Army Expeditionary F orce for which it was supposed to supply air 
reconnaissance and protection. It thus consisted of aircraft for bomber 
reconnaissance, strategical reconnaissance and tactical reconnaissance work, 
together with some fighter squadrons, all of which, through the A.O.C. Air 
Component, were under the operational control of the Commander-in-Chief, 
British Expeditionary Force. In addition to these air formations, two air 
liaison missions were also scheduled to proceed to France. No. l Air Mission 
was to represent the Chief of the Air Staff at the Headquarters of General 
Vuillemin, the Commander-in-Chief of the French Air Forces. No. 2 Air 
Mission was to represent the Air Officer Commanding-in-Chief, Bomber 
Command, at the Headquarters of General Nouchard who commanded the 
French Air Forces on the North-East front. 

The ' Western Plan' for a war in Europe provided for the Advanced Air 
Striking Force to proceed to France in two echelons. The first echelon was to 
be No. 1 Bomber Group with its ten squadrons organised into five wings. The 
second echelon, to follow some eighteen days after the first, was to be No. 2 
Bomber qroup with a similar number of squadrons and organisation. It was 
intended that the Headquarters of No. I Bomber Group, with an increased 
establishment of personnel, should function as Headquarters, j\dvanced Air 
Striking Force, until the second echelon arrived in France, after which both 
Nos. 1 and 2 Groups would come under H.Q .. A.A.S.F . 

This plan was in the early stages of organisation when the September 1938 
crisis started a more hurried preparation. In that crisis the Air Officer-in-Charge 
of Administration designate for the A.A.S.F. i.ncl a small staff were sent with a 
War Office staff to make a reconnaissance in France and to supplement arrange­
ments which had been made previously between the two Air Ministries. One 
of the results of this mission was to stock selected aerodromes in France with 
bombs, ammunition, petrol and oil prior to the war. 

Included in the plan to send the A.A.S.F. to France was a • Quick Despatch 
Scheme ' in which provision was made t o fly to the allotted aerodromes on the 
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Continent a' Servicing Flight Section' for attachment to each of the five wings 
to be ready within 24 hours of their arrival for the maintenance of aircraft until 
the main bodies of the squadrons anived. In addition, arrangements were made 
for a French ' Air Company ' to be installed on each aerodrome to receive the 
squadrons and to provide certain essential services until our administrative and 
supply organisation was complete. Apart from these arrangements for the 
initial period of the A.A.S.F. the maintenance project for both this force and the 
Air Component rested upon the squadrons, who in accordance with the decision 
of 1934 were alleged to be established for all routine inspections of their own 
aircraft and mechanical transport and for the carrying out of repairs occupying 
not more than 200 man-hours. Complementary to this squadron organisation 
were t hree Air Stores Parks for each force to which were attached special 
sections for supply and transport, for salvage and for railhead handling. Finally 
there was No. 21 Aircraft Depot at the base which was planned to carry out 
major repairs up to 400 man-hours, the reissue of repaired engines and air­
frames to the squadrons, and the holding of equipment to meet all the needs of 
the Royal Air Force in France. 

Maintenance Difficulties of the R.A.F. on Arrival in France 
The Advanced Air Striking Force moved to France before the Air Component. 

Both forces were mobilised before the war commenced and the executive order 
for the move of the former was given at p.m. on 1 September 1939. At dawn on 
2 September the servicing flight sections left by air for the Continent in civil 
aircraft which also carried kits and essential stores. They were followed by the 
air part of the Headquarters of the A.A.S.F., under Air Vice-Marshal Playfair, 
and then by the squadrons themselves. When the squadrons arrived they were 
refuelled and bombed up by the servicing flight sections and were ready for 
operations by the time war was declared on 3 September. Apart from this, 
however, many difficulties were experienced and had operations been com­
menced immediately it appears doubtful whether the squadrons could have 
remained efficient for any length of time. With one or two exceptions there 
were no permanent buildings on the French aerodromes, which for the most part 
were remote from all save tiny villages. The absence of the bulk of the transport 
in this stage was thus acutely felt and t he billeting arrangements proved 
awkward. In the case of No. 71 Wing the French Air Company was quite 
unprepared for the arrival of so many personnel and no arrangements had been 
made for the accommodation and feeding of the majority.1 The organisation as 
laid down in the aerodrome dossier was practically non-existent. Two tents only 
were provided on the aerodrome, one of which was occupied by the French 
guard. Three petrol filling points were available but two of these became 
unserviceable soon after they were used. The other Wings experienced a 
similar situation in varying degrees and N,o. 74, in particular, bad many com­
plaints to make. The Wing operation record book states that on the arrival of 
their squadrons it was found that the French Air Company had made no 
arrangements at all for the reception of the formation, apart from the installation 
of a highly inefficient telephone system. From 2 to 9 September the entire time 
of all the officers of the Wing was devoted to the constant struggle with the 
administrative problem due to the complete breakdown of the organisation 

1 No. 71 Wing O.R.B. 
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which should have been available for tl1e accommodation and feeding of the 
troops.1 

The arrival of the main bodies of the first echelon of the A.A.S.F., which took 
place between 13 and 19 September, also suffered from inadequate planning. 
The despatch of the mechanical transport appears to have been unduly delayed, 
and the A.A.S.F. Headquarters operations record book speaks severely of this 
aspect of the move. Considerable difficulty was experienced during unloading 
operations and in the des_patcb of vehicles from the ports. Little organisation 
existed and no arrangements whatever had been made for feeding the personnel 
other than through the imprest accoW1t of the embarkation staff at St. Nazaire. 
No facilities were available for guiding vehicles to their destination, and no 
instructions were issued for refuelling, staging or billeting. The safe arrival of 
the convoy was entirely due to the resourcefulness. of its personnel and the 
extreme h elpfulness of the French civil and military authorities. 

In the absence of immediate operations t.he servicing flight sections were 
fortunately not called upon to do a great deal in the early stages otherwise the 
flaws in their organisation would soon have placed them in difficulties. 

The second echelon of the A.A.S.F. did not arrive in France according to plan. 
This was due to the fact that although arrangements had been made with the 
French for ten aerodromes with ten satellites to be provided for the force in 
orcfer that not more than one squadron should occupy each airfield, the first 
echelon found on arrival that the satellites had not been prepared. In the 
interests of adequate dispersion as a protection against enemy air attack the 
first echelon decided to occupy the ten aerodromes instead of restricting them­
selves to five. This arrangement enhanced the maintenance difficulties as the 
wings bad been designed to handle two squadrons on one aerodrome and the 
number of transport vehicles provided was insufficient to meet the additional 
requirements involved. 

The transfer across the channel of the Air Component, under the command of 
Air Vice-Marshal C. H. B. Blount, did not take place on a single day. Being 
related to Army movements the move was spread over a period of 5½ weeks, 
i.e. from 4 September to 12 October. The arrangement was for the ground 
parties of tlJ.e squadrons and Wing Headquarters of each wing to proceed some 
four or five days in advance of the aircraft and crews in order to be prepared to 
maintain the aircraft on their arrival and for the main rail and road convoy 
parties of the squadrons to join their adva.rtced sections a few days later. 
Unfortunately, however, owing to the lack of detailed planning and the incorrect 
routeing of vehicles, the rail parties arrived at their destinations several days 
before the road convoys turned up with the equipment. (In the case of No. 50 
Wing there was a delay of 13 days.) Not only was considerable inconvenience 
caused to squadrons through lack of transport but the men suffered much 
hardship because blankets and other essentials were not forthcoming irnrr.edi­
ately. 

No. 21 Aircraft Depnt experienced every kind of difficulty. When mobilisa­
tion of the depot commenced it was found that there was not sufficient equip-

1 No. 74 Wing O.R.B. 

57 



ment and skilled personnel available to· organise it to perform its intended 
functions. In consequence of thls it was decided to establish it in an attenuated 
form, whlch meant that the equipment section, instead of being a holdingunit, 
acted only as a transit pool, and the various repair and sa.lvage sections could 
deal with nothing more than work of a minor nature. 

When the depot, under the command of Group Captain McCrae, arrived in 
France it found no adequate accommodation for its work because the hangars 
allocated were not vacated by the French until the beginning of November. 
Equipment arrived with no means of unpacking it and nowhere to store it. 
The depot personnel had to be employed on erecting Bessoneau hangars and 
tentage, making roads, constructing drainage and carrying out a general 
struggle for existence. Few sites were available for the various sections and 
much of the ground turned out to be Wlsuitable. As late as the first week in 
January, personnel were still living in tents. Moreover, even the administrative 
status of the depot was unsatisfactory, Intended to serve both the A.A.S.F. and 
Air Component, it was administered by the former. 1 

The failute to establish a base depot capable of providing for the needs of the 
air forces reacted on the efficiency of the Air Stores Parks. The parks arrived 
in France stocked, according fo plan, with one month's supply of equipment. 
They were then mobile. When it was found impossible to make No. 21 Aircraft 
Depot a stores holding unit, the parks were maintained direct from the United 
Kingdom and under these conditions their holdings had to be increased, from one 
to two months' supply. The mobility of the parks then almost completely 
disappeared. 

Before the Air Stores Parks were established all non-technical supplies and 
rations were obtained, from French sources, eitp.er by purchase or transfer. 
Units dealt' direct with their h ome stations foT technical equipment and such 
equipment was flown out. Petrol for aircraft and mechanical transport was 
obtained locally from French Anny sources. 

The Early Modification of the Maintenance Services 

On 10 October a small detachment of engineer and equipment officers arrived 
by air at G.H.Q., British Expeditionary Force, for liaison duties. Thls detach­
ment was known as 'Q' R.A.F. It was posted to the Air Component for 
purposes of R.A.F. administration anci attached to ' Q ' (Maintenance) G.H.Q., 
B.E.F., for duty. The responsibilities of ' Q 'R.A.F. were :-2 

(a) The co-ordination of demands by A.A.S.F. and Air Component for 
bombs, ammunition, pyrotechnics, aviation fuels and oil~ and there­
after the rendition of wee~;r demands to Air Ministry for stock 
replenishment purposes. 

(b) Liaison with the appropriate Army authorities in regard to the storage 
and movement to railhead of all stocks of R.A.F. ammunition, bombs, 
pyrotechnics, fuels and oils. 

1 B.A.F.F., O.R.B., Appendix D. Atta.eh meet A. 
1 A.H.B./Il H2/414. Appendix M. 

58 



(c) Liaison with G.H.Q., B.E.F., in regard to accommodation, movements 
and similar questions affecting those R.A.F. units for which services 
the Army was responsible. 

Meanwhile, the absence of suitable arrangements in the forward area for the 
repair and salvage of aircraft outside the squadrons compelled the A.A.S.F. to 
take steps to remedy the deficiency. The solution adopted was the formation 
of Repair and Salvage Units, each comprising a mobile repair section sent up 
from No. 21 Aircraft Depot, and a railhead handling party and three advanced 
salvage sections previously attached to the Air Stores Parks. These Repair and 
Salvage Sections were made responsible for repairing or salvaging all aircraft 
crashed or forced landed away from their squadron and for repairing aircraft 
beyond the capacity of squadrons. Damaged aircraft which would be patched 
up for one flight to the United Kingdom for subsequent repair were so treated; 
while all airframes and engines beyond the capacity of the Repair and Salvage 
Units to deal with were to be sent to No. 21 Aircraft Depot, although this was, 
in fact, in no position for many months to undertake the work.1 

On the supply side, adjustments were made to certain sections of the Air 
Stores Parks to place them on a geographical basis so that they could more 
easily meet the demands of the squadrons in their areas. Petrol and oils were 
distributed by the Supply and Transpon Sections attached to each park. The 
plans drawn up prior to the war envisaged petrol and oils being drawn by units 
direct from railheads. In practice, however, it was clearly seen that to supply 
continuity and to guard against breakdown of the lines of communication it was 
necessary to form reserve dumps forward of railheads and in the rear of aero­
dromes. 2 These dumps were located adjacent to the parks and their main­
tenance proved an extremely heavy commitment to the S. and T. Sections of the 
parks which had not been provided with the labour and vehicles necessary for 
the work. 

Tbe Formation of Maintenance Control8 
As a result of the first few months' experience in France it became clear that 

the organisation for repair and salvage, while it might serve for the very limited 
Qperations of the opening phase of the war, would be quite inadequate for a 
period of intensive operations. It was also clear that it was dangerous to 
overload the Air Stores Parks in the forward areas and render them immobile. 
In fact, the whole supply position would be.considerably better if a full equip­
ment holding section at 'No. 21 Aircraft Depot could be developed as originally 
intended. To achieve these two ends the Air Ministry decided in December 
1939 to form a Maintenance Control under a Maintenance Officer-in-Chief 
and with an appropriate staff. The new organisation was charged inter alia with 
the special task of developing No. 21 Aircraf~ Bepot and establishing more and 
larger repair and salvage units. Maintenance Control absorbed ' Q · R.A.F. 

On 31 December 1939, Air Ministry instructions were issued for the formation 
of a Command under Air Marshal Sir A.S. Barratt to take over the British Air 

1 A.A.S.F., O.R.B., 1940. 
t A.H.B./11 H2/6/183, P· 47. 
a A.H..B./II H2/414, p. 12. 
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Forces in France with effect from 15 January 1940. When British Air Forces, 
France, came into being, therefore, the new Maintenance Officer-in-Chief 
had only just started work. The Maintenance Officer-in-Chief with his staff 
was then located in close proximity to G.H.Q. and was too far away for the 
daily contact which the A.O.C.-in-C. and his staff required, in order to keep in 
touch with the urgent problems of maintenance and supply. Consequently, 
on 29 February 1940, Air Marshal Barratt brought the M.0.-in-C's organisation 
over to his own Headquarters, leaving a Wing Commander at G.H.Q. for 
liaison purposes. 

The responsibilities of the .Maintenance Officer-in-Chief were defined to the 
following effect :-

(a) He was responsible to the A.O.C.-in-C. through the Air Officer-in-Charge 
of Administration for the technical administration and control of the 
maintenance services in France, his direction being effected through 
his representatives at A.A.S.F. and Air Component Headquarters. 

(b) He advised the A.O.C.-in-C. on the formation of a broad maintenance 
policy, keeping in touch with the A.O.C., A.A.S.F. and the A.0.C. 
Air Component to ensure that their special requirements were taken 
into account. 

(c) He was responsible for representing air force needs to the Quartermaster 
General at G.H.Q. where their supply and movement was an Army 
responsibility. 

The Maintenance Officer-in-Chief also represented the Director General of 
Maintenance (Air Ministry) in France, dealt directly with Air Ministry on 
technical matters and was to pursue close contact with Maintenance Command; 
it was thus hoped that good co-ordination would be obtained between the 
maintenance organisation in France and in the United Kingdom. 

I 

At the time of the appointment of the Maintenance Officer-in-Chief no real 
start had been made towards building up the Equipment Holding Unit of No. 
21 Aircraft Depot, apart from the erection of some Bessoneau hangars.1 It had, 
however, been decided that the unit should be formed with an initial issue of 
six weeks' supply for the British Air Forces in France. By the end of January 
194-0, the equipment unit was being brought up to the necessary strength and 
some of the large Belhnan hangars t o house the stocks had arrived. A month 
later the erection of one of these was.nearly complete, and the unit was in a 
position to issue items of equipment in the clothing section. As the depot 
reported readiness to issue in any particular section, so the holdings of the 
forward Air Stores Parks in those items were reduced and the necessity for the 
parks to draw stocks direct from the United Kingdom was avoided. 

During February many of the sections of the Equipment Holding Unit were 
receiving items and by March about 175 tons of incoming st ores were being 
handled each week. By the end of April it was prepared to receive from the 
United Kingdom all items of the• Vocabulary' up to a six weeks' stock, and 
to issue, in France, clothing, barrack stores and M.T. spares. By 14 May-

1 B.A.F.F., O.R.B. 

60 



four days after the German attack opened-the Equipment Holding Unit was 
at last in a posit ion to issue items from all sections. 

Side by side with the completion of the Equipment Holding Unit went the 
development of the repair and salvage facilities of No. 24 Aircraft Depot. 
By the end of January some aircraft salvage had been canied out together 
with some repair of mechanical transport and construction of gun mountings. 
This was on a very small scale, however ; very little repairable material had 
been returned to the United Kingdom, and it had not been possible to achieve 
any output of repaired airframes or engines. As the result of proposals made 
by the Maintenance Officer-in-Clue£ in February, within a broad framework 
previously detennined at the Air Ministry, the following policy for the depot 
was then finally decided upon :-

(a) Limited repair to airframes up to 400 man-hours per job for a complete 
airframe, or 150 man-hours for fuselage. Limited repairs to engines, 
light repairs to mechanical transport, in particular by replacement, 
and light repairs to ancillary equipment. No complete overhauls or 
major repairs for airframes, engines, M.T. or ancillary equipment. 

(b) Repair in situ of slightly damaged aircraft which could be flown off 
after repair, in areas outside those of the forward Repair and Salvage 
Units. 

tc) Sarvage of aircraft in France outside the areas covered by the Repair 
and Salvage Units. 

(d) Despatch to the United Kingdom of all repairable equipment beyond 
depot capacity. 

(e) Reduction to scrap and disposal of all equipment damaged beyond 
economical repair. 

This policy was not, however, issued with full Air Ministry authority until 
27 March, and there was further delay in filling the new establishments deemed 
necessary ; this in itself, apart from the other innumerable difficulties, made for 
slow progress. It was not until May that the engine repair section was in 
production on a small scale, three engines having actually been overhauled, 
while the airframe repair section at this period had managed to complete the 
repair of .four airframes. The M.T. section was rather more advanced-41 
vehicles had been overhauled since Janua.ry.1 Th_e machine shop was almost 
ready to operate, but, in the absence of the long-deferred connection with the 
French electric mains, awaited a full quota of power-trailers. The annam!!nt 
repair section was working satisfactorily and had overhauled 38 guns. The 
salvage section had handled and classified 78 trucks of salved components 
during April and had reduced 20 airframes to produce. Forty-eight of the 
fifty-two repairable engines received from thf.forward areas during April had 
been sent on to the United Kingdom. 

As regards the development of the Repair and Salvage Sections in the forward 
areas, the task to be faced was, in fact, probably more important than that 
happening at the base. It has already been mentioned that Repair and Salvage 
Units had been improvised from the repair, handling and salvage sections 

1 M.O.-in-C. Progress Report. 
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attached to N'o. 21 Aircraft Depot or to the Air Stores Parks. The intention, 
as advanced by the Maintenance Officer-in-Chief and promulgated by the Air 
Ministry on Z7 March, was that this impromptu arrangement should be confumed 
and strengthened. To this end the amalgamation of the repair, handling and 
salvage ~ections into Repair and Salvage Units was to be regarded as permanent, 
and the sections were therefore divorced administratively from the Aircraft 
Depot and the Air Stores Parks which had orginally been responsible for them. 
The R. and S. U.s were to be given more equ1pment, more M. T. and an increased 
establishment of personnel, and thus were to become self-contained. It was 
considered that three o{ these units should function under theA.A.S.F. and three 
under the Air Component ; but owing to the greater estimated wastage in the 
Air Component, the R. and S.U.s with that formaUon were to possess a greater 
number of mobile salvage ~ections than those with the A.A.S.F. The composi­
tion of a Repair and Salvage Unit was to be :-1 

Headquarters, 
Inspection and Repair Section, 
M.T. Repair Section, 
Handling and Despatch Section, . 
Mobile Repair Sections tTwo), 
Mobile Salvage Sections (One, two, or three}. 

The function of the unit as a whole was defined as :-

(a) Repair of airframes, engines and M.T. beyond the capacity of squadrons 
up to a limit of 200 man-hours per job. 

(b) Repair of slightly damaged aircraft in situ. 
(c) Salvage of aircraft and M.T. damaged beyond repair in situ or beyond 

the capacity of squadrons to repair. 
(d) Relieving squadrons of major inspections of aircraft. 

(e) Assisting squadrons with repair and modifications. 
(J) Conditioning salvaged equipment and components. 

{g) Return to Air Stores Parks, for reissue, of serviceable equipment and 
components not required by Repair and Sal\l'age Units. 

(Ii) Return to No. 21 Aircraft Depot, or the United Kingdom, of repairable 
airframes, engines, M.i. and components beyond the capacity of 
Repair and Salvage Units. 

(i) Return of scrap to No. 21 Aircraft Depot, the United Kingdom, or Army 
Salvage Centre as appropriate. 

The full development of these units was never completely achieved. A 
certain degree of progress was made but the full establishment of M.T. and 
per-sonnel as approved by the Air Min1s'try had not been provided by 10 May, 
and when the German advance commenced the R. and S.U.s were still in a 
state of reorganisation. There were many other reasons for this delay, the 
most important being the shortage of equipment of one kind or another. A 
clear instance of this was the difficulty of equipping units with machine-tool 
trailers. These were to be released from No. 21 Aircraft Depot, but the depot 

1 A.H.B./11 H2/259. 
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could not release them until its permanent machinery was installed, and the 
depot's permanent machinery could not be installed until a Bellman hangar to 
receive it had been erected. Thus an action which had been agreed on early in 
January was still not achieved in May. Similarly with the provision of power- · 
trailers which were also to be refeased from No. 21 Aircraft Depot; but the 
depot could neither get connected to the French power and light mains, nor 
could it secure other power-trailers in replacement if it surrendered its own. 

Although the scarcity of equipment and our commitments in Scandinavia 
may have accounted for much, the Maintenance Officer-in-~hief was of the 
opinion that some of the delay in bringing the Repair and Salvage Units on to a 
proper footing was caused by the limitations of his own executive authority. 
Indeed, in the A.A.S.F. there seems to have been some disagreement with the 
policy itself, for the reduction in the number of salvage sections in the new units 
was considered unwise. In fact, the A.A.S.F. apparently did not attempt to 
give effect to the new establishment in this direction ; and it appears that even 
though some five months had elapsed since the subject was broached there was 
in respect of it a lack of close co-ordination between Air Ministry, Maintenance 
Staff and B.A.F.F. Headquarters and the A.A.S.F.1 

Several additions were made to the supply arr~gements. Reserve petrol 
dumps were established within ' lorry carrying ' distance of railheads to ease 
the position created by the great length of the lines of communication. These 
dumps held 14 days' supply of all aviation and M.T. fuels and oils for the units 
they served. Forward Air Ammunition Parks were also formed for the same 
reason. The functions of the parks were :-

(a) To hold two weeks' supply of all explosives required by squadrons and 
other units. 

{b) To clear explosives from the ammunition railhead. 

(c) To deliver to squadrons explosives to replace expenditure. 

Lack of Mobility Resultln~ from Underestimation of Mechanical 
Transport Requirements2 

In the original organisation the Air Component was established to a greater 
degree of m0bility than the A.A.S.F., for squadrons (but not ancillary units) 
were completely mobile in the former, while in the latter neither squadrons nor 
ancillary units were completely mobile. Supply and Transport Sections were 
attached to the Air Stores Parks of the A.A.S'.F. and were available for the 
general transport requirements of the force, but not in such strength as to render 
the whole force mobile at any one time. The early events in the life of the 
A.A.S.F. also somewh,at upset the organisation-in particular the decision to 
base not more than one squadron on each aerodJ:\lffie-and in general the force 
found itself short of vans and cars for domestic needs. Something was done to 
alleviate this position by the local purchase of forty Renault vans in October, 
and the provision of a few buses in November. When the question of the 
insufficiency of mechanical transport vehicles was taken up with the Air 
Ministry 'the latter expressed the opinion that the force was not economically 

1 Report on A.A.S.F., Part I , p. 16. 
• Air Marshal Barratt's Despatch. 
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organised in 3-ton tenders, and the formation of B.A.F.F. Command and other 
reorganisation provided a suitable opportunity for a review of the whole 
transport position. In J anuary 1940 arrangements were made for the Air 

· Ministry Establishments Committee to visit France to examine the subject. 

The intention of the investigation was announced beforehand by the Director 
of Organisation. It was' to try to effect economy in M.T. -pooling where possible, 
to ensure proper maintenance and also to adjust establishments to include more 
suitable types of vehicles.' Its aim was thus not to increase mobility but to 
effect the most economical organisation.1 The ideas with which the Committee 
began are contained in a paper which was sent in advance to A.A.S.F. and 
B.A.F.F. Headquarters, and since tbe opening paragraphs of this paper contain 
a clear statement of the historical background on the degree of mobility con­
sidered necessary for the A.A.S.F. they are quoted in full :-

, Owing to the strategical position of the A.A.S.F. behind a strong fortified 
line, the degree of mobility required for the units issmall. Although individual 
units may move from time to time, the movement of the whole force at one 
time is regarded as improbable. The A.A.S.F. was organised, in the 
Administrative Plan, on a two squadron wing basis following closely on the 
home organisation. Most of the M.T. and administrative facilities were 
established on the Wing H.Q. and the squadrons themselves kept as small as 
possible. It was assumed that both squadrons of each Wing would operate 
from the same aerodrome. As regards the Air Stores Parks it was realised 
that any attempt to make them fully mobile would defeat its own object 
owing to the very large number of vehicles which would be required to put 
this into effect. It was therefore decided to keep only 50 per cent of the 
normal holdings of the Parks on whee1s, and to establish sufficient load­
carriers on the Headquarters to enable one of the three equipment sections 
to be made fully mobile at short notice. 

Since the arrival of the A.A.S.F. in France the following factors have 
contributed towards making the force even less mobile as a whole :-

(i) The nature of the land line communications. 
(ii) Provision of bomb and fuel dumps in the forward areas. 

(iii) Provision of hutting and other accommodation. 
(iv) Increases in scales of clothing, blankets, etc. 

(v) Establishment of an A.A. Brigade which has only a very limited 
degree of mobility. 

It has now been decided on other papers that the A.A.S.F. is to be re­
organised on the system of small operational Wing H .Q.s controlling three 
or four self-contained squadronsi 'l1s it has been found necessary for each 
squadron to be located on a separate aerodrome in a widely dispersed atell-

In view of the foregoing, it is now proposed to adopt an administrative 
policy whereby the mobility of the A.A.S.F. is limited to the moving of not 
more than four of the squadrons at any one time. To do this it is proposed to 

l A.H.B./II H2/262. 
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take most of the load-carrying vehicles from A.A.S.F. H.Q. and the forward 
units, and to organise Wing M.T. Companies which will consist of load­
carriers to be used to assist squadrons and other units as necessary. 

The two fighter squadrons in the A.A.S.F. are regarded in a different 
Light to the bomber squadrons, and it is not proposed to reduce their mobility 
or include them in tbis reorganisation. They will, however, be able to obtain 
assistance from the Wing M.T. Companies if necessary owing to the 1engt.h 
of their L. of C.' 

With the formation of these two Wing M.T. Companies (each to be capable 
of serving four squadrons, one Air Stores Park and ancillary units) it-was calcu­
lated that the existing Supply and Transport Sections could be abolished. 
Altogether it was hoped by these proposals to ac.hieve a reduction of 
nearly 150 3-ton tenders with the A.A.S.F., and to use these principally to 
replenish the 15 per cent reserve holding in No. 21 Aircraft Depot, which 
had been virtually exhausted. It -was also hoped to apply similar proposals 
to the Air Component. 

The Air Officers Commanding in France, while accepting the idea of pooling 
some of the heavy transport in Wing M.T. Companies, found it very difficult 
to agree to every detail of a scheme which would have considerably reduced 
the mobility of t heir forces. Air Marshal Barratt was by no means inclined 
to accept the proposition that the A.A.S.F. was in a completely safe locality. 

The A.O.C.-in-C.'s views on the degree of mobility necessary were urged on 
the investigating committee at B.A.F.F. Headquarters on 5 February; and, 
according to his own statement, they were accepted. It was then left to the 
Air Ministry to produce their revised scheme. 

On 25 February, the Air Ministry issued their proposed new establishments 
of M.T., but the full scheme for its reorganisation was not yet forthcoming, 
nor were personnel establishments issued. Consequently, Air Marshal Barratt 
represented to the Air Ministry that the matter had now been under considera­
tion for six weeks, and requested de.5patch of the scheme at an early date. 
The scheme was eventually issued by the Air Ministry on 8 April though without 
the personnel establishments for the new Headquarters M.T. Companies in the 
A.A.S.F. 

The Air· Ministry scheme listed, amongst others, the following conclusions 
on the existing position in France :-

• (a) There was insufficient transport reserte to render all units adequately 
mobile. 

(b) There was a definite requirement for a much larger number of light 
vehicles for day-to-day use. 

(c) Heavy vehicles not required for day-to:day use if withdrawn from units 
and held in pools could be maintained more efficiently. 

(d) M.T. pools were required which could supply transport for fuel and 
explosives for units and also provide vehicles necessary to squadrons 
to enable them to move complete. 

(e) The holding of the whole of the 15 per cent reserves at No. 21 Aircraft 
Depot was not satisfactory owing to the large distance to be covered 
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The scheme therefore allowed for a large increase in light vans ; the reduction 
of heavy te11.ders within squadrons to nwnbers which would enable them to 
move essential stores and personnel for 3 days' operations, or within other 
units to numbers necessary for day-to-day use ; the introduction of M.T. pools 
in the Air Component on a Group, Wing and H.Q. basis ; the introduction of 
three M.T. pools (explosives, fuel and general) under A.A.S.F. Headquarters 
to serve the A.A.S.F. bomber squadrons ; the retention of the complete mobility 
of No. 67 (Fighter) Wing ; and the splitting up of the 15 per cent reserve 
previously held at the base among No. 21 Aircraft Depot, A.A.S.F. and the 
A.ir Component. 

It was reckoned that the general effect on mobility of these arrangements 
would be as follows :-

Arn CoMPONENT 

Squadrons. All squadrons could move their essential personnel and 
equipment at once with their own M.T. Remaining personnel and equipment 
could be moved and the squadrons kept supplied with fuel and explosives 
by the M.T. in pools. 

Air Stores Parks. Essentials for two weeks' consumption of two of the 
three parks could be moved by M.T. in the Headquarters pool. 

A.A.S.F. 

Squadron,s. Fighter Wing H.Q. and two squadrons would be completely 
mobile. Bombers could move all essentials at once, plus non--essentials 
of four squadrons by H.Q. pool, i.e. four squadrons could be completely 
mobile but the remaining six would have to await the return of the M.T. 
to move their non-essentials. 

Afr Stores Parks. Could move essentials for two weeks' consumption with 
own M.T. plus vehicles in H.Q. pool. 

The degree of mobility to be achieved by this scheme was, in fact, considerably 
less than that recommended by Air Marshal Barratt rl. the conference on 5 
February, which he thought had been approved by the investigating committee. 
Even this degree of mobility, however, was not attained. On 17 April, Air 
~arshal Barratt wrote to the Air Ministry complaining that the reorganisation 
in the A.A .. S.F. was held up because the new establishments for Headquarters 
M.T. Companies had not yet been received. He listed the following deficiencies 
in vehicles:-

Deficient Reserve Pool Total 
Vehicle Type on existing not yet Deficiencies 

establishments established 
Staff cars ~ .. 23 30 53 
Tenders. 3-ton ... 116 200 316 
Tenders, 30-cwt. 36 20 56 
Vans, 15-cwt .... 69 40 109 
Vans, 10/15-<:wt. 66 40 106 
Trailers, petrol (450 gallons) . .. 28 25 53 
Trailers, power. 7 kW. 31 15 46 
Trailers, W /T Receiving 22 10 32 
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Thus the deficiencies on 17 April in these classes, of which the large tenders and 
vans were the most serious, totalled some 771 vehicles. In a letter to the Air 
Member for Supply and Organisation two or three days later, Air Marshal Barratt 
emphasised the gravity of the position in these words :-

' If operations break out in the near future my ability either to move 
squadrons or to keep them properly supplied gives me considerable concern. 
If any of the M.T. which I do possess is damaged by air action the position 
is going to be even worse.' 

The fact that the B.A.F.F. figures were not overstated is confirmed by the 
Air Ministry data passed from W.0.3 to E.8 during April. The figures do not 
correspond exactly, but in the above classes they totalled 708 vehicles while 
other classes not mentioned by B.A.F.F. Headquarters totalled a further 300 
or so vehicles, making a total deficiency of about 1,000 vehicles in all. 

On 7 May, Air Marshal Barratt asked the Air Ministry to state what steps were 
being taken to make up the deficiency, and on 11 May an official answer from the 
Directorate of Oi:ganisation vouchsafed an explanation of the delay which was 
caused, it said, by failure on the part of contractors to deliver 3-ton tenders in 
accordance with contract; the fact that the lighter type of van was a new 
development for the continental units, and it had only just become possible 
to obtain supplies to meet the new commitments ; and finally, the fact that 
' very urgent • needs (presumably the Scandinavian ventures) had absorbed 
vehicles which would otherwise have been available for France, together with 
the prior attention of the maintenance units responsible for preparing transport 
and equipment. It was announced, however, that the establishment of the M.T. 
Companies for the A.A.S.F. Headquarters had now been issued, and that many 
vehicles had recently been or were about to be shipped. This, however, was the 
day after the German assault had opened. On 15 May it was calculated at 
B.A.F.F. Headquarters that the forces in France. were still nearly 600 vehicles 
short in the main classes, though approximately 200 of these were in transit. 
The following day, both A.A.S.F. and Air Component were to need all the 
transport they could lay their hands on. 

It thus came about that when the moment of crisis arrived the British Air 
Forces in France were not only established to an official basis which was but 
semi-mobile, but were actually 600 vehicles short of this semi-mobility. It had 
been possible ·to carry out the reorganisation into Wing and Group M.T. 
Companies in the Air Component but the delay in issuing establishments for the 
A.A.S.F. was such that the Headquarters M.T. pooJs projected in February were 
still not achieved by May. Ultimately it was necessary for the A.A.S.F. to 
secure mobility by borrowing transport from the French and by reducing the 
number of its operational bomber squadrons from ten to six. 

Maintenance Difficulties during the Final Stages of the Campaign in 
France and the Low Countries 
Details of the operations carried out by the Royal Air Force in France and the 

Low Countries are not included in this monograph as these have been covered 
adequately elsewhere. For the purpose of the history of the R.A.F. maintenance 
arrangements, the campaign may be separated into three phases :-

(i) The arrival of our air forces on the Continent (September 1939). 
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(ii) The static period (October 1939 to 9 May 1940). 
(iii) The period of the German attack followed by our withdrawal (10 May 

to 18 June 1940). 

The maintenance difficulties experienced and the attempts.made to produce 
an adequate organisation during the first two phases have been described 
in the foregoing pages. During the final phase most of the difficulties resulted 
from the fact that when the intensive operational period commenced the 
reorganised maintenance organisation was still far from complete. 

A high degree of serviceability oi aircraft was maintained by squadron 
personnel throughout the campaign, and it is of interest to note that during the 
period of least action the unserviceability figures were far higher than during 
periods of intense operations, the reason for this being that during the quiet 
phases, advantage was taken to carry out minor replacements and modifications 
on aircraft which resulted in their being shown in returns as ' unserviceable.' 
During intensive operations squadron personnel were fully employed in routine 
maintenance and minor repairs and serviceability was large1y maintained by 
calling on the Repair and Salvage Units for repair in situ. Squadron personnel 
could have undertaken more repair work (thereby enabling the Repair and 
Salvage Units to devote more effort to salvage) if it had not been necessary 
to employ technical personnel on non-skilled work such as ground defence, 
bomb carrying, etc. 

The serviceability of mechanical transport was very adversely affected through 
all phases by the non-availability of spare parts. It had been intended to form 
a M.T. repair unit in the forward area but circumstances did not permit this 
to be introduced. 

As regards the Repair and Salvage Units, it was demonstrated during the 
intensive period that even if their scale of personnel and equipment had been 
up to the establishment intended by the Air Ministry, it would have been 
inadequate to keep pace with requirements. Tbe units were made folly mobile 
but it was not possible for them to undertake complete salvage operations and 
the R. and S.U. commanders were from time to time given priority of effort 
to meet the changing circumstances. Generally priority was as follows :-

(a) Aircraft repairable in sit11, for return to squadrons. 

(b) Aircraft repairable in situ ~or return to the United Kingdom for further 
repair. 

(c) Removal of engines and Column 7 equipment. 

(d) Salvage of airframes for return to No. 21 Aircraft Depot for subsequent 
repair. 

In the case of (b) considerable latitude was allowed, and, provided that in the 
opinion of the engineer officer the aircraft would stand up to level flight to the 
United Kingdom, the aircraft was certified accordingly. 

During the withdrawal the Repair and Salvage Units of the A.A.S.F. did 
excellent work, particularly in the salving of valuable equipment of all kinds, 
including equipment which was so urgently required in the United Kingdom. 
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The units were, however, considerably handicapped by the fact that many· 
of their vehicles had not bee.n designed to undertake the salving and transporta-: 
tion of R.A.F. equipment. In particular, although the establishment of a R. 
and S. U. included one 3/5-ton crane for each mobile salvage section; these cranes 
had not been supplied. 

The holdings of the Air Stores Parks were cut down immediately the German 
offensive o;pened in order to make the parks as mobile as possible. The work 
of the A.S.P.s, however, fell off considerably, mainly due to the fact that 
squadrons and R. and S.U.s could not carry out repairs. During the retirement 
the majority of the parksj whilst on the move, commenced to function 24 hours 
after the arrival at anew destination, with the exception that they were not able to 
supply rations and petrol which were supplied from the base and consigned to 
selected railheads. Owing to the large stocks and insufficient transport, quantities 
of equipment and supplies were left behind in the forward area when the retire­
ment first commenced, but, as the result of the efforts made subsequently, 
the parks completely cleared the equipment from this area with the exception 
of petrol and oils. The lOOoctane petrol wassalved but the remainder, with the 
oil, had to be handed over to the French authorities. The salved equipment was 
loaded onto trains and despatched to the base. 

No. 21 Aircraft Depot, as previously explained, had not got into its stride 
when t he German offensive opened. Between 10 May and the second week 
in June,however, it managed to complete the repair of eight Hurricanes. The 
production work oi the depot really came to an end in the first week of June, 
and the process of cutting down commenced. In this connection it will be 
remembered that the equipment holding section oi the depot bad, at the outset 
of the battle, only just been completed and fully stocked. On 24 May, in view 
of the success of the German offensive and the evacuation of the Air Component, 
a reduction of stocks was ordered. Forthwith 800 tons of equipment were 
shipped home. On 12 June arrangements were made for a further drastic 
reduction and from that date onwards the process became continuous. The 
result finally achieved was :-

(a) All aircraft fit to fly were flown to the United Kingdom. 
(b) All spare engines in store at the depot and those sent down from the 

Air•Stores Parks were evacuated. 

(c) 95 per cent of the non-technical equipment and nearly 100 per cent 
of the technical equipment of the equipment holding unit of No. 21 
Aircraft Depot was shipped before the final evacuation. Some valuable 
machine tools were also removed from the shops and placed on board 
ships which eventually reached England. Guns and parachutes were 
evacuated by air .transport. 

Material which had to be abandoned consisted mainly of the equipment 
which had to be retained on wheels with the squadrons and Air Stores Parks 
while operations continued, and the vehicles which were required to keep 
the force mobile under the same conditions. Much of the R.A.F. Component 
equipment was lost by Gerroan interception and there was no time or capacity 
to ship a great deal of the equipment of the A.A.S.F. which actually reached 
the western ports at the end of the campaign. After our air forces had returned 
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to the United Kingdom it was estimated by the Air Officer Commanding 
Maintenance Command that we had lost in France (exclU$ive of aircraft and 
equipment in squadrons and smaller units in the forward area) the equivalent 
of four complete Air Stores Parks, or items to the value of about £1,000,000. 
Fortunately, as described, evacuation priority was given to articles in short 
supply in England and the adverse effect on the Service was thus less severe 
than it might easily have been. The loss in aircraft from all causes amounted 
to nearly a thousand in the period 10 May to 20 June. 
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Part II 

THE MAINTENANCE ·GROUPS 
MAY 1940 TO MAY 1945 





CHAPTER S 

No. 43 GROUP AND THE CIVILIAN 
REP AIR ORGANISATION 

The Transfer of Technical Control to the Ministry of Aircraft Pro­
duction 
With t.he formation of the Ministry of Aircraft Production in May 1940, the 

technical control of No. 43 Group passed from Maintenance Command to the 
new Ministry. The administration of the Group, however, by Air Ministry 
continued as before, through normal Maintenance Command channels. 1 

Movement of H.Q., No. 43 Group to Oxford :a 

In October 1940 it was decided, after consultations with M.A.P., to move 
the Headquarters of the Group salvage organisation from Andover to Oxford. 
The section was in future to be known as' No. 43 Group (Salvage) 'and was to 
be responsible for its operational control, issuing block allocations of repair 
capacity of all types of aircraft to the salvage centres. A civilian was appointed, 
responsible to M.A.P., to co-ordinate the salvage work of the Group with the 
requirements of C.R.O. and any other bodies interested in salvage. 

Temporary accommodation at Oxford was at the Morris Motor Works, 
Cowley, to which the transfer was made on 16 October l940, a further move 
being made to Merton College, Oxford, on 5 November 1940. 

On 1 February 1941, H .Q., _No. 43 Group also moved, to Oxford, accommo­
dation having been secured at Magdalen College. The H.Q., No. 43 Group 
(Salvage) was now merged into the one Headquarters, which was henceforward 
known as Headquarters, No. 43 Group. 

The Expansion of No. 43 Group, 1940-1944 s 

The expansion of the Group really started in October 1940, when there were 
15 units with approximately 13,700 personnel. By March 1942 this had risen 
to 29 units and 26,000 personnel, with a planned expansion for that year to 
30 units and 30,500 personnel. This increase consisted of une ·small Aircraft 
Depot, seven Repair and Salvage Units, six Marine Repair Units, and an 
·enlargement of existing units generally.t 

The A.O.C., No. 43 Group submitted a paper on this expansion to the Director 
of Repair and Maintenance on 2 April 19,42. This gave units and their 
establishments together with the comparative repair output figures of principal 
items for two 13-week periods1 October/December 1940 and October/December 
1941. It also showed that during this period the increase in H.Q. Staff Officers 
had been at a much lower ratio. Details of the proposed H .Q. Establishment 

1.see Diagram 5. 
1 No. 43 Group O. R.B., 1940. 
s No. 43 Gmup File S.5508/Org. 
' Details are given in Appendix 3. 



'Were submitted to the D.R.M. on 19 April 1942. The main differences as regards 
organisation were in the addition of a Senior Technical Staff Officer with the 
rank of Air Commodore to be responsible for the Salvage Branch, which had 
now become Repair and Salvage ; and the placing of the Equipment Staff 
under the S.T.S.O. The main increases asked for in establishment were in the 
Equipment Branch, but there were several requests for upgradings of posts to 
meet the increased responsibilities brought about by the e,rpansion, including 
that of the A.O.C. from Air Commodore to Air Vice-Marshal.1 

Summary of the Group•s Functions in 19442 

With the growth of the operational Commands the Group's commitments 
continued to increase both in nwnber and volume until the peak year of effort 
was reached in 1944. At this stage the functions and activities of No. 43 
Group may be summarised into the following two broad divisions'.-

(a) Repair of all kinds, as well as manufacture, modification, installation 
and development work at the Service Repair Depots, together with 
certain more specialised work, such as repair of marine craft, 

(b) Salvage of aircraft and repair on site of Category 'AC' aircraft.3 

Repair and Production, 1944' 
Although Service Repair Depots and Marine Maintenance Units provided 

repair and production facilities similar in many cases to those of civilian firms, 
one very considerable difference existed, namely, that No. 43 Group repair 
units were required to undertake work which, either because of its ·being in 
an early stage of development or part of an unstable programme, 
rendered difficult the setting up of a production flow and could not be accepted 
by the aircraft industry. The allocation of such programmes to Service repair 
capacity meant that this organisation had to remain completely versatile and 
flexible. This flexibility enabled commitments to be undertaken at very 
short notice ; for example, during 1944 parties were sent on a nwnber of 
occasions to aircraft civilian contractors to clear bottlenecks in produdion; 
other parties were sent to assist operational Commands in maintaining aircraft 
serviceability in the field during intensive operational periods, and similarly 
to speed up urgent modification work. 

In addition, the organisation provided capacity for work which could not 
be given to civilian industry due to. such overriding factors as security or 
urgency. This was particularly true of the development of radar and rawo, 
and in this respect it is no exaggeration to say that the operational formations 
worked with the No. 43 Group organisation at their elbows. 

1 See Diagram 6. , ~ 
*The organisation and the establishments of the units in the Group are shown in 

Diagram 7. The geographlcal location of the units is shown in Diagram 8. 
• Another useful but secondary function of the Group, the discharge of which ran counter 

to the achievement of optimum output of repair and maniifactUie wor.k, wa.s the provision 
of training facilities for Service personnel, thus providing a pool of skilled tradesmen upon 
which to draw for postings to operational and other units at home and overseas. More tha.n 
2,600 No. 43 Group personnel were posted overseas in 1944 and this placed a heavy burden 
on those who had to Inl1jntain production with inexperienced. replacements, who had to be 
trained before they could be used. 

• No. 43 Group Repair and Production Survey, 1944. 
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DIAGRAM 8 

LOCATION OF No.43 GROUP UNITS 
DECEMBER 1·944 
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The organisation included seven Repair Depots, one Radar installation and 
five Marine Craft Repair Units and employed some 18,000 technical personnel, 
the total strength of these thirteen units being equal to about two modem 
army divisions. Workshop accommodation alone comprised some 2,700,000 
sq, ft., and included airframe, aero-engine, and accessory repair shops, ship­
yards, motor transport repair shops, foundries and machine shops, instrument 
repairs, manufacture and :fitting sections, annament repair sections, radio 
manufacture, repair and fitting shops, oxygen apparatus development, pro­
duction and repair shops and specialist equipment development and servicing 
sections. 

The work carried out included major repair; modmcation and reconditioning 
of aircraft, marine craft, motor transport vehicles, engines, radio, armament, 
electrics and instruments. In addition the complete manufacture of a wide 
range of equipment was undertaken as well as extensive radar and instrument 
installation programmes for operational Command aircraft. There were, in 
fact, few classes of items in the whole extensive range of R.A.F. technical 
equipment whose repair, modification or manufacture was not undertaken 
within the No. 43 Group repair and production organisation. 

Bulk statements of output in terms of manufacture convey little meaning 
as production ranged from repetition work running into piousands per week of 
a single item, to major overhauls involving thousands of man-hours as in the 
case of a Lancaster aircraft. Some indication, however, of a year's production 
output may be gained when it is visualised as being equivalent in man-hours 
to the complete overhaul of 40,000 Merlin aero-engines per annum. 1 

The record which follows this brief summary has been divided into sections 
accorcling to their broad functional aspects and is not therefore directly related 
to the detailed organisation of No. 43 Group. 2 

(a) AJrctaft 
No. 43 Group repair depots dealt with major repairs to specified types of 

aircraft whose repair was beyond unit or No. 43 Group repair-on-site capacity. 
The work was carried out in the airframe repair shops of the four aircraft 
repairing depots and amounted in many cases to completely rebuilding the 
aircraft concerned, In addition, extensive arrcraft modification programtt1.es 
were undertaken and assistance given to the aircraft industry and operational 
Commands. 

During 1944 a total of 3,091 aircraft were dealt with by repair depot personnel, 
a further 331 being in course oi progress at the end of the year. Thie; showed a 
considerable increase over the total figures for 1943 of 983 aircraft. 

The repair of Lancaster aircraft formed the largest sing1e commitment under 
this heading, each rebuild consuming upwards of 25,000 man-hours. The 
hundredth Lancaster was completed and returned to Bomber Command during 
the year. Other aircraft dealt with included Dakotas, Wellingtons, Typhoons, 
Mosquitos, Beau:fi.ghters and Mustangs. In addition, the repair of all Typhoon 

1 A typical Service Repair Depot orga.nlsa.tion is shown in Appendix S. 
1 Output statistics for eaoh section will be found in Appendix 6. 
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monocoques was met by the Group and 231 were repaired, fully modified and 
returned to Aircraft Equipment Depots during the year. 

A repair commitment typical of the close support given to the operational 
Commands may be instanced by reference to a short-term programme under­
taken to meet an operational need. Prior to the liberation of N.W. Europe 
extensive sweeps by fighter aircraft were carried out. Aircraft damaged in 
these sweeps which were beyond unit repair, but which were still airworthy, 
were flown into No. 43 Group units, repaired and returned to their respective 
squadrons with the minimum delay. In this way 28 aircraft, which under 
normal methods would have been non-operational for some time, were available 
to the Command at a time when every aircraft was needed to maintain maximum 
operational effort. 

Most of the aircraft capacity during 1944 was taken up by aircraft modifica­
tion, and one aspect, namely. radar instaJlation, assumed such proportions that 
it has been dealt with in a separate section. 

A typical modification commitment was the conversion of 61 Wellingtons 
for special night reconnaissance duties to meet urgent ' D ' Day requirements. 
The work involved the design and fitting of camera hatches, fitting of vertical 
cameras, structural modifications to take cartridge dischargers, and the re­
design and fitting of a new front turret. Another major modification commit­
ment was that of converting Canadian-built Mosquitos to operational sfandard. 
These aircraft were ferried across the Atlantic and delivered to a No. 43 Group 
unit where they were stripped of their ferrying equipment, modified, and 
flight tested. The output for 1944 was 213 aircraft and the unit became an 
advisory centre for modification and repair of Canadian Mosquitos both for 
R.A.F. formations and the Ministry of Aircraft Production. · 

Other modifications included the fitting of rocket projectors to 104 Typhoon 
aircraft, modification of 70 Spitfires to photographic reconnaissance standard, 
and modification of 155 sundry other aircraft flown into No, 43 Group depots. 
Many of these modifications, and associate installation work, although in 
themselves comparatively straightforward, were complicate~ by the need to 
manufacture and, in many cases, design all or some of the fittings to be 
incorporated. 

-A total of 674 aircraft, exclusiv,e of radar installations, were modified at 
repair depots during 1944. 

During the same period 52 technical parties, consisting of some 800 personnel, 
were attached to various R.A.F. formations and civilian factories in order to 
supplement their capacity during er.it.teal periods or to carry out modifications 
which were beyond squadron facilities. This work varied in character, the 
largest single commitment being the modification of 1,550 Halifax aircraft for 
Bomber Command. 

When the flying bomb attack on this country was at its peak, Headquarters, 
Air Defence of Great Britain, asked for, and received, urgent assistance from 
No. 43 Group in their venture to modify the engines of 30 Mustang aircraft 



in order to raise their top speed. This task was completed by the Group m 
8 days. In this connection working parties also visited various Servicing 
.Echelons to assist in improving the surface finish of aircraft, thus increasing 
their top speed by some 7 or 8 miles per hour. 

A total of 1,733 aircraft, again exclusive of radar installations, were modified 
on site during 1944. 

Work carried out by No. 43 Grou_p parties detached to civilian contractors 
included: the clearing of congestion on 'the Mosquito final production line at 
Messrs. De H avilland, and flight testing and rectification of 197 Mosquito 
aircraft from the De Havilland factory; setting up at Messrs. Hawksley's 
aircraft factory a R.A.F. production l ine to increase the output of Albemarle 
aircraft required for glider-towing on Continental operations; the attachment of 
R.A.F. tradesmen to aircraft firms when their civilian counterparts were not 
available. 

(b) Engines (Aero, Marine and M.T. ), Propellers and Aero-Engine 
Accessories 

Whilst engine repair in No. 43 Group covered the three above sub­
divisions, all of which had much in common, the magnitude. of the task in eacq 
case was so disproportioned that the three types must be regarded separately. 

The 1944 aero-engine repair programme included the complete overhaul of 
the Rolls Royce Merljn types 20, 22 and 24, and the Bristol Hercules XVI , the 
Bristol Pegasus XVIU and the American engines, Allison F3R, Pratt and 
Witney Twin and Double Wasps. 

Complete overhaul consisted of entirely dismantling the engine, after which 
the components were subjected to detailed inspection, all parts being categorised 
as either serviceable, repairable or scrap. The reconditioning process included 
the grinding and honing of sleeves of cylinder bores as appropriate and the 
replacement of excessive wear at the top of cylinder bores by the building up of 
hard chrome plating; similarly, bearings were remetalled, or in the case of 
lead bronze bearings scraped and lead-plated anew, crankshafts were ground and 
lapped. All parts of the engine subject to wear received attention, numerous 
processes· being involved ; hard chrome plating was used to face a variety of 
parts such as rocker pads ; valves and valve seats ~ere re-cut and ground, and 
re-bushing, re-turning or resurfacing of wom parts took place. During and 
after reassembly engines were submitted to full A.I.D. inspection after which 
they were removed to test bays where, after a running-in period of four to five 
hours, they were tested under full power and simulated high altitude conditions. 

The overhaul of American engines preseft~d a particular problem as no 
parent firm existed in this country. No. 43 Group assumed this responsibility 
and acted as a source of technical information. They also provided technical 
investigation facilities similar to those which would have nom1ally been supplied 
by the civilian contractors. 

The man-hours involved in complete aero-engine overhaul varied to some 
extent, but the Merlin and Twin Wasp which took 900 and 1,000 man-hours 
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respectively may be regarded as typical. These figures included man-hours 
occupied in preliminary as well as A.I.D. inspection, and test, and also the 
technical effort contributed by other sections of the unit such as the general 
engineering section. 

The total number of aero-engines overhauled during 1944 was 4,695 and 
would have been greater but for policy changes which introduced more advanced 
types. The figures for 1942 and 1943 were 2,774 and 4,298 respectively. 

The complete overhaul of both British and American aero-engine accessories 
was carried out at five units. The output during 1944, exclusive of electrical 
accessories which are dealt with in Section (e), exceeded 60,000 items. 

The main capacity within the Group for the repair of both wooden and metal 
propellers was centralised at No. 24 Maintenance Unit. As the unit was 
extremely well equipped they were able to undertake the complete overhaul of 
most types of Rotol and De Havilland propellers. The unit was also able to 
carry out major repairs to metal blades as it possessed the equipment for heat 
treating and reshaping, anodising, shot-blasting and dyeing. 

Due to a change in policy the output of completely overhauled propellers 
was well below the shop capacity and amounted to only 385 propellers; output 
of propeller blades was, however, 4,576. The repair methods for wooden 
blades greatly improved during the war years and major repairs were carried 
out on blades which formerly would have been regarded as useless. 

Another aspect of propeller repair was the reclamation of hub parts and 
blades from propellers which were beyond economical repair. These were 
fed into the M.A.P. organisation and used in the building of new and repaired 
propellers ; blades with broken tips were usually .reshaped to smaller dimensions 
and converted to another type for which they were suitable. 

Marine engine repair within the Group again was varied in character but 
certain types predominated, notably the Napier Sea Lion, the Ford 8 Marine 
and the Meadows 100 HP and 8/28. In all, 793 marine engines were completely 
overhauled during 1944, and the procedure for complete overhaul followed 
closely that which was carried out for aero.engines. Complete overhaul· of 
accessories, such as Parson, Thornycroft, and Vosper reverse gears, various 
marine auxiliary engine generator sets and similar equipment, was also carried 
out. 

The importance of maintaining stocks of overhauled marine engines to cover 
the 11'beration of N.W. Europe was recognised early in the year. Owing to a 
shortage of spares this was subsequently found to be impossible, but, neverthe­
less, the output from repair was-maintained, so that at no time during this 
critical period was any high-speed launch unserviceable due to non-availability 
of engines. 

The major repair and overhaul of M.T. engines was carried out in M.T. repair 
shops and, to a small extent, to supplement marine engine input in one E.R.S. 
The overhaul procedure was similar again t o that briefly described for aero­
engines, the majority of such overhauls being carried out concurrently with the 

82 



complete overhaul of the vehicle. A total of 274 engines were dealt with during 
1944. 

(c) Radio 
Radar-W(T-Typex. Radio formed an important part of the No. 43 Group 

repair and manufacture organisation, and during 1944 its gTOwth was almost 
spectacular. fo this sphere of activity the Group gave very close support to the 
operational Commands, handling the most urgent commitments where speed 
and secrecy were the overriding considerations. In this connection the prepara­
tions for' D' Day and radio countermeasures deserve pride of place. For repair 
and manufacture alone 28 officers and 957 other ranks of the appropriate radar 
or W/T trades were employed and the all up strength was 1,510,-bot, when 
visualising this capacity, it must be realised that the radiQ sections were backed 
up by other specialist capacity as required. 

Radio commitments varied and included the r epair of airborne and ground 
W/T, airborne Radar and Typex machines, the manufacture of radio counter­
measures equipment, and then their appropriate test apparatus. It also covered 
the breakdown of obsolete W /T and radar equipment. 

Radio repairs reached the total of 19,342 equipments during 1944 as compared 
with 11,030 in 1943, but these figures do not represent fully the extent of the 
expansion as the later equipment was much more complicated than that handled 
during the previous year. Equipment repaired consisted of the most modem 
eommunication and radar devices in use and included night bombing, night 
fighter and anti-submarine equipment. It became, in fact, the policy of D.D.R.M. 
(Radio) to adjust the national radio repair capacity so that the latest and most 
complicated eqwpment was dealt with in No. 43 Group ; often when the 
teething troubles had been ironed out and the priority downgraded, the commit­
ments were re-allocated to civilian contractors to make way for the newer types. 

The repair of airborne radar achieved the most striking advances, 11,200 
equipments being dealt with in 1944 compared with 4,630 in 1943. This 
expansion occurred at a time when equipment was becoming increasingly more 
complicated, the number of types having increased from 5 in 1943 to 12 in 1944. 
The necessary organisation to deal with this ever-changing programme of radar 
repair was one of the outstanding achievements of the Group. 

During the latter part of 1943 new radar devices were introduced in rapid 
succession and taxed civilian manufacturing capacity to the limit. In order to 
prevent any delay in the ' supply pipe line ' at a time when operational squadrons 
required them on the highest ptiority, a system was devised by No. 43 Group 
which became known as' Crash Repair.' This may be defined as' a system of 
repair in which speed of accomplishment took priori~ver all other considera• 
tions.' 

In practice, a small ' float ' of new equipment was given to the repairing unit, 
which was in touch with a central collecting point in each operational Group. 
Each collecting point was fed by squadrons with their unserviceable equipment 
which was collected daily by the No. 43 Group repair unit, who at the same 
time delivered advanced replacements. Thus, no piece of equipment was out of 
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service for more than 48 hours. This was equally true at the repair unit since 
the • float · was necessarily so small that equipment had to be repaired on the 
day of receipt, a task which was increased by the fact that every radio repair, 
whether on a crash or normal basis, had to undergo full A.I.D. inspection and 
test before leaving the unit. Crash Repair was first introduced to deal with 
urgent arisings from Bomber Command but was later extended to other high 
priority equipment, and, during 1944, three completely different radar equip­
ments were handled in this manner. 

Radar repair was not limited to British equipment but covered some of the 
most complicated airborne American equipment whicll became a standard 
fitment on some types of British aircraft. 

The repair of W ff airborne and ground equipment was the most long-standing 
commitment of the Group so far as the signals branch was concerned ; the 
policy being to repair equipment of current operational use. The growth of 
l:u-ge-scale operations threw an increased amount of work on the depots wlrich 
in turn was reflected in the number of equipments repaired. The changes in 
equipment from TR.9.s, Tl082.s and Rl083.s to TR,1196, TR.1133 and TR.1143 
necessitated an increasing amount of test gear of greater complexity. This in 
tum demanded a much higher degree of skill on the part of the wireless mechanic. 

Woven into the pattern of radio repair were numerous manufacturing commit­
ments which varied from the more or less routine production of test equipment 
to the manufacture, at exceedingly short notice, of countermeasure items to 
meet specific operations both at home and overseas. 

Frequently radar or W fT equipment jobs were given to the Group on the 
grounds of speed alone as it had been proved on numerous occasions that the 
Group could undertake the manufacture of the most complicated equipment 
from sketches or a prototype in less time than that taken by civilian contractors; 
on one occasion equipment of the highest priority being delivered within three 
weeks of the requirements being known. This Speed was made possible by the 
flexible and versatile radio organisation within the Group and the fact that it 
possessed almost unlimited engineering resources at units in the form of the 
general engineering sections. These enabled the entire equipment to be 
produced at a single unit, irrespective of whether it required metal work, 
welding, high precision .fitting or turning, plating or other forms of finishing. 
While actual components were not nqrrnally manufactured, the Group was 
equipped for most types of windings and impregnations. It could also fabricate 
small items such as tag boards and components for sub-assemblies, c.hassis and 
dust covers and, if necessary, even transit cases. During 1944, 11,120 pieces of 
equipment were manufactured as compared with 5,800 manufactured in 1943. 

•· .... 
Another important part of the capacity was taken up with the manufacture 

of Typex components for which at that time no capacity existed outside the 
Royal Air Force in view of the secrecy of tllis cypher machine. 

Most of the No. 43 Group depots dealing with radio commitments had 
associated radio breakdown sections, and one depot had a special function in 
this connection having a complete section devoted to it. 
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Radio breakdown involved a reduction to component parts of Radar and 
W (f equipment. The supply of components used for radio repair work was 
very scarce and although tlus equipment was obsolete or unrepairable as a 
whole, nevertheless it contained numerous items which could be used again. 
These, after A.I.D. inspection, were either fed back into No. 40 Group units or 
else sent to operational or other formations, some being returned to civilian 
contractors, for the benefit of the Services at large. 

(d) Special Installation 
Radar. Radar installation was separated from the other radio or modification 

work jn view of the proportions which this commitment assumed during the 
period under review. One unit was devoted entirely to aircraft installations and 
another had a section which also specialised in this work, whilst the installation 
and assembly of radar mobile convoys was dealt with at a third. 

The two units which earned out aircraft radar installation were also responsible 
for retrospective installation on site by means of travelling parties. Altogether 
3,509 aircraft had installations incorporated during 1944, 1,531 of which were 
carded out by travelling fitting parties. Over 3,000 of the kits for these 
installations were manufactured within the Group by the general engineering 
sections. Approximately 1,350 technical personnel were engaged on aircraft 
installaHon at the repair depots and an average of 150 personnel were on similar 
work at various operational airfields. 

The reasons why it was necessary for these installations to be dealt with in 
No. 43 Group were threefold. First, to fill the gap between the time aircraft 
were received unmodified from the contractors and the time of embodiment on 
the production line. This could vary from six to eighteen months and in fact 
some items were not incorporated during the period of hostilities. Secondly: to 
enable technical difficulties to be overcome, both in installation and test, before 
handing over to other formations for fitting as a normal modification. Thirdly, 
the development of radar became so rapid that it was necessary to introduce 
new modifications in ' mid-stream ' in order to maintain or raise the performance 
to meet specific operational requirements. Such modifications had inV'ariably 
to be prototyped and manufactured, entailing considerable development work. 
Full approval having been obtained for these prototypes, modification proceeded, 
often on a •·crash' programme basis. 

These rapid developments in airborne radar ipcreased the number of possible 
aircraft installations, and British radar often having its American counterpart 
still further complicated the situation. Quite often each equipment possessed 
certain functional advantages, and this led quite naturally to the operational 

, Commands requesting the fitment of both types. Five or six major installations 
became commonplace, and in aircraft which had not been designed for such 
developments the problem of where to accommodate this additional equipment, 
in a manner in which it could be used and serviced, reached the point where the 
brackets were constructed so that alternative sets could be fitted, the cables for 
these and the sets themselves being stowed in special containers when not in use. 
Practically all radar equipment was heavy but delicate and required special 
rubber mountings to prevent damage both on the ground and in the air. Those 
responsible for designing the fitments had to bear in mind, in addition to the 
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normal requirements of strength and lightness, the necessity for using materials 
which could be readily obtained. ihe maximum use had to be made of 
standard A.G.S. parts and the designs had to be such that the parts could be 
jig-built in quantity, within the machine tool capacity of the generaJ engineering 
sections concerned. 

- Installation under r-estricted working conditions became a major problem. 
With a flow rate of up to three aircraft per day and man-hours running into 
four figures, pre-production planning necessarily became very detailed. The 
number of aircraft of a particular tyPe which could be accommodated on any 
one production line was limited to the hangar space available, even when the 
line continued through more than one hangar. 1t became necessary to break 
the installation down into smaller stages by trades, in order to prevent two 
tradesmen requiring to be in the same place at the same time, and this was 
further eased by the use of night shifts. Small gangs of tradesmen, specialising 
in each stage, fell back down the production line as it moved forward, leave, 
•sickness, or ' boostiJig ' of particular stages being covered by training personnel 
in all stages appropriate to their trade. The output of new aircraft from parent 
firms fluctuated, especially during bad weather, and this, together with a shortage 
of operational equipment which often required extensive laboratory adjustment 
to make it serviceable, made it very difficult to prevent subsequent gaps in the 
flow of completed aircraft. 

Connector sets for these installations became very complicated, taking many 
man-hours to make up and install. EventuaJJy it became possible to incorporate 
some of these during the construction of the aircraft at the civilian constructors. 
This, however, proved to be a false economy as faults due to bad workmanship 
often did not show up until final test and the Service units requested that they 
be allowed to continue to fit them themselves as before. This type of trouble 
was frequently experienced when equipment was passed back to civilian 
contractors for earlier embodiment, despite detailed instructions as to the best 
methods, difficulties, etc., being provided. When the fitment o-f operational 
equipment was-completed, the aircraft were ground and air tested and were 
ready for delivery to operational squadrons. 

The demand for aircraft fitted with this new equipment, at one period, was 
so great that squadron aircrew were flown to the units to pick up their aircraft, 
which were sometim.es used on operations the same night.1 

During 1944, 978 major installations were effected in Bomber Command 
aircraft as compared with 625 during 1943 ; much of the work being done in 
aircraft which became part of the main bomber force. Even greater versatility 
was required to deal with the varying and very complicated commitments for 
the Pathfinder force and for the Radip.Countenneasures Group. Other installa­
tions in Lancaster aircraft included apparatus for jamming enemy radar 
equipment, particularly in connection with ' D ' Day operations. 

_ Installations for Coastal Command played an important part in the U-boat 
battle, particularly noteworthy being the continuous installation of anti­
submarine Tadar devices. During the year, 168 Wellington and 26 Halifax 

1 No. 41 Group O.R.B.s. 
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aircraft were dealt with. These installations called for considerable backing 
from other sections of the Group, since in addition to the manufacture of the 
usual brackets, clips, platforms and harness inseparable from the installation of 
radar equipment-in aircraft, a large amount of precision engineering was involved 
in the n'lanufactur.e to very close tolerances of special components. 

Work was also carried out in developing the radar installation aspect of a 
Flying Boat Station at Uig Bay. A special laboratory was installed and the 
first few Sunderland flying boats were fitted with anti-submarine radar before 
the station was handed over to No. 41 Group. 

Throughout 1943, No. 43 Group radar installation organisation gave very 
close support to Fighter Command and during that year 655 night fighter 
aircraft were fitted with special radar devices. In the following. year a further 
714 aircraft were installed with both British and American radar equipment, 
including 415 Mosquitos for defensive and offensive roles. 

A considerable portion of the available radar installation capacity was devoted 
to A.E.A.F. aircraft, special installations being carried out on a ' crash ' b~is 
immediately prior to ' D ' Day operations, for which 430 Dakota aircraft were 
fitted with radar navigational aids. This was work of high priority and 200 
aircraft were completed in one month alone by installation parties on opera­
tional airfields. Similar navigational aids were .fitted to Albemarle and 
Halifax aircraft, also for A.E.A.F. 

A commitment carried out on behalf of the Royal Navy was that of converting 
15 Anson aircraft into flying radar classrooms for training personnel in centi­
metre technique. In addition, 10 Firefly aircraft were fitted with offensive 
radar equipment for employment as night fighters on anti-submarine patrol, 
this development being carried out in close liaison with Fairey Aviation Co. 

Beaufighters, Mosquitos, Wellingtons, Sunderlands, Catalinas, Fo~resses, 
and Halifax aircraft to the number of 635 were fitted with radio altimeters, most 
of the kits being manufactured within the Group. Various other installations to 
small numbers of aircraft required for special missions were also completed at 
short notice on behalf of numerous authorities. 

A comp1ete section of one Service repair depot was devoted to the preparation 
and installation of all mobile and transport~ble ground radar installations, to 
meet the requirements of the Director of Radar. At the end of 1944 32Q self­
contained mobile, and 720 transportable ground radar installations had been 
prepared and shipped to the three Fighting Services and the Allied nations. 
This task involved the tu.mover of 1,323 vehicles and 8,300 tons of radar 
equipment, including 21 different types of specialist vehicles and a very large 
variety of technical equipment. 

During the early part of the year 2nd T.A.F. and U.S.A.A.F. were supplied 
with 200 of the most modem radar convoys, complete with waterproofing kits 
for all vehicles. The radio section at the unit carried out the research and 
development of these kits, which enabled the vehicles to wade, -under power, 
through 4 ft. 6 in. of sea water. Three complete Air Transportable G.C.I. 
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Stations, capable of being carried in three Dakota aircraft, were designed, 
completed and shipped within five weeks to fulfil an urgent operational 
requirement shortly after ' D ' Day. 

Towards the end of the year considerable work was carried out on the tropicali­
sation of technical equipment for incorporion in at Ai.t Transportable Radar 
Installations. 

( e) Electrics and Instruments 
1944 saw a steady increase in the range -and volwne of electrical and instru­

ment repair and manufacture. The introduction into the Service of new and 
improved devices relevant to navigation, gunnery and bombing increased not 
only the capacity but also the technical requirements. 

In addition to these activities at repair depots there was an increased demand 
for travelling parties for fitting such devices as gyro gunsights and new-type 
bombsights to a wide variety of aircraft. Installation work took personnel to 
all parts of the United Kingdom and even as far as Gibraltar and the continent 
of Europe. 

The repair of electrical equipment at units showed a marked increase over the 
preceding year, reaching a total of 92,000 separate items. Jn addition, 88,000 
sparking plugs were repaired and 2,441,000 broken down, 52,314 oz. of precious 
metal being reclaimed. Repairs were performed in magnetos and starters, 
armatures, -voltage regulators, suppressors, booster coils, complete ignition 
harnesses, bomb-distributors, electro-magnetic release and fusing units, switch 
boxes and innumerable other items. The capacity for re-winding starter and 
magneto armatures increased by 10 per cent. The high standard of workman­
ship required for this class of repair and the complicated processes for building 
up new commutators, baking and impregnating, were developed progressively. 

Thede-magnetisationofaircra.ttwas taken over from R.A.E., Farnborough, in 
April 1944 and 68 aircraft were dealt with during the year. 

Accumulator reconditioning was typical of numerous unspectacular activities 
and the number dealt with in this year was 9,238. 

Manufacturing capacity became available from time to time for miscellaneous 
electrical equipment and was extensively used, particularly by Bomber 
Command, for the modification of ,such items as bomb--distributors, the fabrica­
tion of components for transmitters, assembly of test sets, etc. 

The repair of instruments was greatly influenced by the introduction of more 
complicated equipment such as distant-reading compasses, air mileage units, 
ground position indicators, gyro gllBSights and new-type bombsigbts. Due to 
the changing requirements for different types of instruments, the instrument 
repair sections had to maintain a high degree of flexibility. During 1944 priority 
was mainly allocated to navigational instruments, bombsights, gyroscopic 
instruments and automatic pilots. The output of navigational instruments 
alone was 2,230 whilst the output of 6,315 gyroscopic instruments represented an 
increase of more than 50 per cent. The number of automatic pilots and com­
ponents dealt with amounted to 22,727. 
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Instrument installation in aircraft was intimately connected with operations, 
such commitments extending outside Great Britain to Iceland and the Middle 
East. As a tYPical instance, a special duty Lancaster squadron needed a bomb­
sight suitable for use when attacking small targets with 12,000 lb. bombs. The 
contractor was Wlable to undertake this installation and the work was carried 
out by No. 43 Group. It was subsequently successfully used by Bomber 
Command in their attack which culminated in the sinking of the German 
battleship Tirpitz. 

Another good example of installation party.activities in assisting the opera­
tional Commands in an emergency was that of the retrospective mod.IBcation 
of 1,200 Mark VIII automatic pilots. These developed a serious fault which was 
endangering life, and the panies located tb.e faulty instrwnents, removed, 
modified and re-installed them, all within a month. 

In addition to completing 4,589 installations, thes~ travelling parties gave 
assistance and g~dance to both air and ground crews on the equipment 
installed. They were also able to produce valuable data, which in time led to 
the improvement of the equipment, both in design and function. Much of the 
work was carried out at very short notice and was always arranged so as to give 
the minimum loss in operational serviceability. 

(f) Armament 

The No. 43 Group repair depots overhauled, repaired and modified power and 
manually operated gnn turrets, bomb-carriers, cannons, machine guns and 
rocket projectors. They also repaired miscellaneous airborne offensive equip­
ment, small arms and accessories of all types. 

The repairs to turrets covered the complete range of British and American 
operational types, as well as training turrets and those fitted to R.A.F. marine 
craft. Work on American types was complicated by lack of schedules, tools and 
test equipment which had to be produced under local arrangements. For the 
major part of 1944 No. 43 Group was the only available repair capacity for 
American turrets, and when eventually additional civilian capacity was found 
the Group's schedules were made available for their use. During the year 
87 American and 1,480 British turrets were repaired and a further 1,250 turrets 
of all types were broken down for the recovery of components. Eight thousand 
of these components were repaired, tested and ret~ed to the Service. 

Special work in connection with repair was carried out in the Turret Repair 
Development Section. This section was responsible for the design and develop­
ment of certain ground equipment such as six demonstration trolleys· used for 
training R.A.F. personnel in the operation and maiptenance of various types of 
turrets. 

The repair of weapons covered a variety of types from the 40 mm. ' S • gun 
to the Sten Carbine, although the chief commitments were the ·303 Browning 
and 20 mm. Hispano guns and accessories. Repairs included 24,220 machine 
guns, 19,782 bomb-carriers, 3,647 cannons, 8,204 small arms and 7,950 belt feed 
mechanisms. 
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On numerous occasions the Group was called upon to fulfil tasks which for 
various reasons could not be done elsewhere. An instance of one such special 
commitment was the Sunderland flying boat front turret conversion. Due to 
the forward fire power of the Sunderland being inadequate, U-boats tended to 
stay on the surface when attacked and fight things out. An enterprising Coastal 
Command squadron improvised a local modification to a Wellington turret and 
fitted it in place of the one normally used. This proved so successful that the 
modification was passed to one of the repair depots in No. 43 Group. Here the 
original mock-up was drastically altered, major structural alterations were made 
and the single-gun turret was converted into one with two guns. Three hundred 
of these modifred tmrets were. supplied in 1944, both to the Sunderland produc­
tion line and for retrospective fitting in Coastal Command aircraft. 

Early in 1944 Bomber Command requested a power-operated bomb winch in 
place of the manual winches in use at that time. A scheme was devised in 
which a Vane oil motor was fitted to a standard gyral winch, power being 
supplied by coupling to a turret training stand. By early July, 150 of these 
modifications had been carried out by the Group in addition to the manufacture 
of the necessary test equipment for the use of A.I.D. 

Another example of the way in which the armament section of the Group 
was able to make a direct contribution to the operational Command's effort, 
may be seen in the modification to the belt feed mechanism of the 20 mm. 
Hispano gun. An inherent fault in the design was giving rise to failures under 
operational conditio1'1s. rt was decided to fit an additional sprocket in the feed 
mechanism, and to effect it rapidly jigs and tools had to be designed for the 
pttrpose. The target figure of 200 mechanisms per week was reached and 
retrospective modification to all belt feed mechanisms completed to a total of 
7,500. Close liaison was maintained with B.S.A. who were also engaged on the 
modification. 

(g) Synthetic Trainers 
No. 43 Group were responsible for the repair, overhaul and modification of the 

majority of synthetic trainers used. in the Royal Air Force. Their responsibilities 
extended as far as Iceland, Gibraltar and the conbnent of Europe. Considerable 
versatility was required by personnel engaged on this maintenance work as they 
needed to be familiar with both the principles of the apparatus being simulated 
and "the artificial methods of simulation. The number of different types of 
trainers varied and included Link, Night Vision, A.M. Bombing, Dome 
A.A., Edmunds Deflection, Silloth, Celestial Navigation, Turret Gun Sighting, 
Standard Free Gunnery (with gyro gunsight or trace simulator), Low-Level 
Bombsight, Fisher Front Gun, Spotlight trainers and Radar trainers types 
19, 54, 549 and 70. 

The Link trainer was the largest single-commitment during 1944, 575 were 
overhauled, 2,327 serviced and 1. 168 installed or transferred. The figures for 
the previous year were 231, 1,843 and 522 respectively. In addition, 321 of the 
latest type of Link trainers from America were overhauled and modified to suit 
British instruments. 

An interesting manufacturing commitment was the Turret Manipulation 
Assessor which originated in Flying Training Command and was prototyped at a 
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No. 43 Group unit. This proved successful and work commenced on the bulk 
manufacture of 300 Assessors. 

Synthetic trainers and day-to-day operations are not readily associated, but 
instances of such liaison did occur. One example was the manufacture fot 
2nd T.A.F. of a mobile Link trainer. The prototype was completed within 
15 days and included a sowid-proof power supply and air conditioning. This 
trainer proved to be most satisfactory 3.!1d a number were subsequently built. 

(h) Marine Repair 
Responsibility for· all repair, overhaul and modification, beyond user-unit 

capacity, of R.A.F. marine craft operated from the United Kingdom and the 
continent of Europe rested with No. 43 Group. Five Marine Craft Repair Units 
were devoted solely to this work. Craft dealt with ranged in size from 10 ft. 
flare path dinghies to 73 ft. high-speed air/sea rescue launches. In addition to 
repair to marine craft directly connected with aircraft, a number of seaplane 
tenders and marine tenders were repaired for Balloon Command who used them 
to tend floating balloon barrages. All craft being sent overseas were passed 
through a Marine Craft R~pair Unit to ensure that they were fully serviceable 
prior to shipment and this necessitated working to a strict time-table to meet 
sailing dates. Repairs.were also carried out to motor torpedo boats and motor 
gun boats at the special request of the Royal Navy. Concurrently with the 
repair and overhaul of a wide variety of craft the specialist equipment fitted 
therein had also to be dealt with, thus Marine Craft Repair Units had a variety 
of activities covering a wide range of trades. 

Special repair facilities were organised in connection with the liberation of 
N.W. Europe. This involved the formation of three additional :repair bases on 
the south coast and attachment of a R.A.F, repair party to a naval depot ship 
to carry out emergency repairs to marine craft in the landing area. During this 
period over 100 high-speed launches were stationed between Great Yannouth 
and Lands End. Work continued day and night during the three months that 
this scheme was in operation and a serviceability of over 90 per cent was 
maintained. A total of 438 repairs was carried out, often in bad weather and 
with the added difficulty of avoiding flying bombs. Later in the year counter­
measures against U-boats in the northern approaches resulted in an increase in 
the air/sea rescue craft stationed in this area and a special organisation was set 
up for their emergency repair and overhaul. 

Altogether a total of 1,574 craft were repaired during the year and 60 per cent 
of these were high-speed launches. This represented a monthly output of 137 
craft as compared with 83 craft per month in 1943. 

The safety of flying boats ·and R.A.F. manne craft depended upon t}ie 
efficiency of the mooring equipment. A special section of one unit was allocated 
to this work which also included target moorings and equipment, chain cable, 
buoys and anchors. Nearly 1,000 tons of mooring material were used during the 
year and 'it also became necessary to repair bombing targets at 3-6 monthly 
intervals instead of the 12-18 months which had sufficed in the earlier phases of 
the war. 
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(i) Other Activities 
The activities of No. 43 Group were so wide that it is impracticable to include 

them all but there were, however, certain other commitments which should be 
mentioned. Perhaps the most noteworthy were the general engineering sections 
which formed the hub aroW1d which all other activities revolved. 

The general engineering sections were equipped to carry out all the usual 
basic engineering processes. They comprised fully equipped rnachine shops (the 
largest of which covered over 35,000 sq: ft.), general fitting, carpenters', black­
smiths' and metal workers' shops. Facilities were available for press work, 
welding, cutting, heat treatment, sand- and shot-blasting, electro-deposition of 
nickel, chromium, copper, zinc, cadmium, lead, tin and silver, metal spraying, 
painting and fabric work. Three of the units had foundries for casting brass, 
iron and light alloys and were also equipped with plants for the anodic treatment 
of aluminium alloys. 

The primary function of the G.E.S.s was to cover the basic engineering needs 
of the other sections already described. In addition, a continuous flow of 
manufacture and modification wor1c was accepted from various sources such as 
M.A.P., A.M., operational Commands, U.S.A.A.F., Admiralty and civilian 
contractors. This work included the design, development and construction of 
prototypes of various tools, jigs, test-rigs, etc., which were often required at very 
short notice. Much of the work consisted of manufacturing modifications for 
the operational Commands pending their incorporation by contractors during 
production, and when the supplies of spares and tools for American aircraft 
were delayed the sections ' filled the breach.' 

Among the equipment manufactured over a period of twelve months, by one 
unit alone, were included more than 36,000 items for Bomber Command, 1,800 
for Coastal Command, 3,000 for Flying Training Command, 1,400 for Transport 
Command, 1,700 for the U.S.A.A.F., and 16,000 for civilian firms-a grand 
total of 60,000 items. Additional work was also carried out for other formations. 

The repair of barrage balloons was a normal commitment of No. 43 Group, 
but during the height of the flying bomb attacks on the United Kingdom 
this work was stepped up. During 1944, 2,011 balloons were repaired as against 
1,442 for the previous year. An additional commitment was the modification 
and test of American balloons for use in this country and the target of 60 balloons 
per week was achieved and main!ained until the necessity no longer existed. 

Parachute repair and packing was undertaken at four units within the Group 
and they became the leading authority for repair of such items of safety equip­
ment. Throughout the year 22,394 parachutes, 3,757 items of associated 
airborne equipment and 3,746 airf~ft dinghies were repaired. 

The repair of the clusters of 60-ft. canopies used for dropping airborne 
equipment was also their responsibility. 

There were four motor transport sections in the Group which carried out 
complete overhaul, major repairs and 10,000-mile inspections of M.T. vehicles. 
The Repair and Salvage Units of No. 43 Group were the largest users of M.T. 
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and a special capacity was allocated to cover-their expected arisings from the 
liberation of N.W. Europe. In addition, repairs were carried out to a varie~y 
of specialised vehicles over and above urgent conversion work for Balloon 
Command. 

The repair and replenishment of oxygen cylinders amounted to over 134,000 
in the year. A development section was set up and work carried out to increase 
the output of oxygen producing plants. Two prototype mobile producing plants 
were constructed. These weighed eight tons each and were designed so that 
they could be dismantled in three hours, for transportation by air, and assembled 
at their destination in nine hours. Other work on gaseous apparatus included 
the test, modification and equipping to schedule of 174 new mobile plants as 
well as major servicing of 30 plants by travelling parties. 

Salvage and Repair on Site1 

(a) Salvage 

At the ,beginning of the war it was realised that the repair of crashed aircraft 
would play a vital part, second only to new production, in keeping the opera­
tional units supplied with the aircraft they needed. A salvage organisation was 
formed for the collection and delivery to repairers of all repairable aircraft or 
components, and for removal to salvage dumps those which were beyond 
economical repair. It was also expected to deal with any aircraft which 
required to be dismantled or removed. Its primary concern, however, was 
with the movement of damaged aircraft which could not be repaired on site or 
were total losses. The term salvage as used by No. 43 Group meant very much 
more than what is implied by the popular use of the word, and the function of 
the salvage organisation could perhaps better be described as removal and 
recovery. It included within its scope the whole of Great Britain and Northern 
Ireland. 

For the purpose of salvage the country was divided into sixteen areas each 
served by one Repair and Salvage Unit. The areas in which a small number of 
crashes was expected were naturally larger than those with a high anticipated 
crash incidence, and they varied in size from 14,000 square miles in Scotland to 
1,400 square miles in Kent. Nevertheless the work was still uneven and the 
size of the R, and S.U.s varied from an establishment of 250 to one of 1,500. 
Flexibility in dealing with a sudden pressure of work in one a:rea was maintained 
by a centralised control which directed reinforcements of personnel and 
transport from one area to another. 

No provision had been made for this activity in peace-time so that when war 
broke out the units had to be accommodated wherever space was available. 
Personnel of these units were billeted. out, except in-those few cases where it w~ 
possible to take over existing R.A.F. stations. Lack of planned accommodation 
was therefore one of the difficulties which the R. and S.0-.s had to overcome. 

The detailed procedure for the removal and recovery of crashed aircraft was 
laid down in Air Publication 1921, and in so far as it affected No. 43 Group, in 

~ O.R.B.s of R and S. U.s and No. 43 Group. No. 43 Group reports on Salvage Organi­
sation , 1945. 
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H.Q., No. 43 Group Salvage Staff Instructions, it is sufficient to state that all 
crashes within the United Kingdom and those of aircraft based in the United 
Kingdom were reported to No. 43 Group by a standardised crash signal (over 
127,000 were reported up to the. end of March 1945). The category of a damaged• 
aircraft was decided by a cra.m inspector and if this category was ' B ' or ' E ' 
its removal to its appropriate destination was carried out by the salvage organi­
sation of No. 43 Group. 

The figure of 31,668 aircraft so categorised in 1944 is formidable, but to 
appreciate fully its significance some account must be taken of the difficulties 
involved. The majority of crashes naturally took place on or near an air.field, 
but others were on seashores, mountain sides, in bogs, moors and fens, sometimes 
miles from the nearest road. Others crashed on railways and thoroughfares 
where speed of removal became the most im_portant factor. 

Special techniques were developed for dealing with awkward crashes from 
difficult terrain and special road transport, fitting and loading tackle, all of 
which were non-existent at the beginning of the war, were designed for this 
purpose. Some idea of the transport involved can be gathered from the fact 
that no fewer than six 60-ft. articulated vehicles were required for the movement 
of one four-engined bomber. 

When the U.S.A.A.F. first joined in operations its repair and maintenance 
organisation was undeveloped, so that the responsibility for the salvage of all 
American aircraft fell upon No. 43 Group. Eventually the Americans developed 
their own organisation for this purpose but the proviso remained that No. 43 
Group undertook salvage for them on request, and, in fact, over 1,400 American 
aircraft were so salvaged during 1944. 

The salvage organisation was also responsible during the war for the assess~ 
ment of damage to private property caused by all the crashes and subsequent 
salvaging operations, and also for the settlement of the resulting claims. Over 
6,000 such claims were made in 1944 and over £?:70,000 paid out. 

With the liberation of N.W. Europe in 1944 some of the operational bases 
moved to the Continent, bringing fresh responsibilities. 

Not only did mobile salvage and repair-on-site parties belonging to No. 43 
Group assist the 2nd Tactical Air Force on the Continent, but also an important 
commitment was accepted for retrieving from the Continent repairable aircraft, 
equipment and M.T. The Salvage FeI'ry Service, as it was called, originally 
operated between Le Treport and Gosport by L.C.T.s and considerable difficulties 
had to be overcome in loading and unloading the long, low loaders on to and off 
these craft. Later the service was organised between Calais and Dover by 
train ferry and between Antwerp and 1JU>ury by M.T. ship, and the original 
route was discontinued. Shipments commenced at the beginning of July 1944, 
and by March 1945 over 1,000 aircraft had been delivered to repairers in the 
United Kingdom. 

(b) Repair on Siu 
The repair of Category ' AC ' aircraft, that is, aircraft which could be repaired 

on site but which were beyond the capacity of the holding w1it to repair, was 
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originally carried out by civilian contractors. Early in 1943 the scope of the 
salvage organisation was extended to include this work, the aim being to provide 
training for Service personnel, to release civilians for work on new production, 
and to avoid the expense and accommodation difficulties involved in the use of 
civilian repair gangs. 

The Repair and Salvage Units thus had the two clearly distinct functions of 
repair on site and salvage, and were organised accordingly in two separate 
sections under one chief technical officer. 

The number of aircraft repaired on site and returned to the Service by No. 43 
Group units in 1944was 3,687. Later, certain types of aircraft were repaired on 
site only by the R. and S.U.s, others only by civilian contractors, whilst a third 
class were repaired by either, according to convenience or repair capacity. The 
proportion of Category 'AC' aircraft dealt with by No. 43 Group steadily 
increased and by early 1945 represented more than one third of the total. No. 
43 Group were responsible for progressing all repair work done by civilian 
contractors and for engine changing on all aircraft repaired on site. 

A feature which differentiated repair on site from the salvage work of the 
R. and S.U.s was that whereas the latter was organised on a territorial basis, 
repair on site was divided according to types of aircraft, certain units specialising 
in certain types. Thus when an q.ircraft was categorised as repairable on site it 
became the responsibility of the nearest R. and S.U. specialising in that type of 
aircraft'. This policy was dictated by the necessity for effecting economy in 
the holding of equipment and spares and by the need to take full advantage of 
specialised knowledge and experience of a particular type. 

In certain cases as, for instance, at aerodromes with emergency landing 
grounds, where heavy arisings of repair were expected of certain types of air­
craft not within the scope of the local R. and S.U., a permanent detachment 
was made from the appropriate R. and S.U. 

The aim throughout was to achieve the greatest possible mobility for repair­
on-site parties and for the salvage gangs. During the liberation of N.W. Europe 
these parties were sent to the Continent in support of 2nd T.A.F. and were 
provided with mobile workshops and, where necessary, with caravans for 1iving 
quarters, so that they could function as mobile independent units. 1 

Allocation of Equipment for Repair' 
Some reference to this bas already been m'ade throughout the text but a 

summary of the method by which the input of work to civilian factories and 
Service units was regulated gives a clearer picture of this aspect. 

Aircrajt.-No. 43 Group salvage organisati;9n was responsible for the 
collection of aircraft requiring repair. H.Q., No. 43 Group was kept fully in­
formed by the Civilian Repair Organisation as to the capacity of all civilian 
repairers and made the distribution to civilian or Service units accordingly. 

1 A1J. analytical record of salvage and repair on site for the peak year of 1944 is shown in 
Appendix 7. For the purpose of comparison, details of the methods of repair and salvage 
in the German Air Force are contained in Part 2, Chapter VIII of ' A Study of the- Supply 
Organisation of the German Air Force, 1935-1945.' A.H.B,/VD/94. 

r See Dia.gram 9. 
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Aero and Marine Craft Engines-The Directorate of Repair and Maintenance 
allotted engines for repair or overhaul to the civilian or Service repairers 
in accordance with the available capacity. Air Ministry was kept informed 
of all movements so that engines, when completed, could be returned to 
Service as and when required. 

Mechanical Tran.~port-Tbe Air Ministry made allocations in accordance with 
the repair capacity notified to them by the Civilian Repair Organisation and 
by the Service Repair Depots of No. 43 Group. Air Ministry was also informed 
when repair was complete, so that the vehicles could be retwned to service as 
required. 

DlAGRAM 10 

YEARLY SUMMARY OF THE OtrrPUT OF AIRCRAFT 
REPAIRED BY THE CIVILIAN REPAIR ORGANISATION 

Output of Repaired Aircraft 
Year Weeks ending 

At Works On Site Total 

2.3.40 to 25.5.40 Not I Not 252 
Available Available 

1940 .. 1.6.40 to ~ .8.40 Not Not 1,658 
Available Available 

31.8.40 to 28.12.40 1,912 1,130 3,042 

1941 .. J 4.1.41 to•27.12.41 6,540 7,013 13,553 

1942 .. 3.1.42 to 2(1. 12.42 7,695 8,979 16,674 

1943 .. 2.1.43 to 25.12.43 8,176 9,945 18,121 

1944 .. 1.1.44 to 30.12.44 8,213 10,869 19,082 

1945 ,. 6.I.45 to 3.8.45 3,764 4,520 8,284 

Total 80,666 

96 



Marine Craft-No. 43 Group arranged either for the movement of the craft 
in question to one of the Marine Maintenance Units or alternatively sent out 
a repair-on-site working party. 

The distribution of repairable equipment other than that mentioned above 
was regulated in detail in accordance with A.M.O. A.736/43. From this it will 
be seen that a small proportion of items was despatched direct to civilian 
ttpairen; but the bulk of the equipment went to a central collecting depot, of 
which there were nine, each specialising in a particular range of equipment. 
They were known as Repairable Equipment Units or Depots, and here the 
equipment was surveyed, classified and issued to repair units or contractors. 
Three of these R.E.D.s, Nos. 1, 2 and 3, were controlled by the Directorate 
General of Repair and Maintenance and were administered by the Civilian 
Repair Organisation (C.R.O.). Their output was regulated jointly by the 
C.R.O. and No. 43 Group in order to maintain a correct balance of distribution 
between repair units of No. 43 Group and civilian repairers. The remaining 
six were known as Repairable Equipment Units and were administered by 
No. 43 Group under the technical control of D.G.R.M., their location being at 
one or other of the Service Repair Depots. 

The Output of Aircraft Repaired by the Civilian Repair Organisation, 
1940 to 19451 

The work of repairing crashed aircraft by the Civilian Repair Organisation 
tor the Director General of Repair and Maintenance at the Ministry of 'Aircraft 
Production was similar to that performed by No. 43 Group. 

1 Diagram 10 shows the annual outyut of repaired aircraJt. 
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CHAPTER 6 

THE PREPARATION, STORAGE AND ISSUE OF 
AIRCR.AFI' BY No. 41 GROUP 

The Types of Units, their Disposition and Development from May 1940 
10 May 1945 
On 20 May 1940 the technical control of No. 41 Group passed to the Ministry 

of Aircraft Production .. At that time there were some twenty-one Air Storage 
Units (A.S.U.s) in operation and these were mainly located in the west and 
west mid.lands. They normally consisted of five or more groups of from nine 
to fourteen hangars, dispersed adjacent to an aerodrome which, in the majority 
of cases, was shared with some other non-operational flying unit. Additionally 
each unit bad a number of dispersals or air storage parks, situated within 
towing distance of the airfield, which, together with one or more satellite 
aerodromes, were used ·for the open-air storage of aircraft. The opening of 
No. 44 Maintenance Unit, Edzell, and No. 51 Maintenance Unit, Lichfield, 
brought the total number of A.S.U.s operating on 1 August 1940 to twenty­
three.1 

There was only one satellite aerodrome open on I December 1940, namely, 
Slade Farm, but a decision was made on that . date to disperse operational 
aircraft on satellites where these were available. Instructions were therefore 
issued to air storage units with affiliated.satellites to use them for thls purpose, 
providing that the landing strip was serviceable and a minimum of ten aircraft 
could be so dispersed. Unserviceable satellites were to be made serviceable as 
soon as possible, with the aid of civilian contractors, but tracks and buildings 
were to be kept to a minimwn, wind indicators being of the smoke type. 
Provisional approval was obtained on 22 February 1941 for establishments at 
both Service and civilian manned satellites, based on an ' opening up ' figure 
of twenty~five aircraft. It was also decided that satellites should be filled to 
capacity directly the weather improved. It was hoped that by 1 April 1941 
twelve of the fifty projected satellites would be open, but this proved to be too 
optimistic and only Slade Fann, Middle Farm, Berrow, Hornby Hall and 
Aberffraw were actually functioning on that date. Further satellite aerodromes 
continued to come into operation as the year progressed, eleven being opened 
during May, four in June, seven in July and three in August, bringing the total 
number to thirty .1 

The number of air storage units was reduced to twenty-two on 15 July 1942 
when No. 37 Maintenance Unit w~ closed down owing to the handing over of 
R.A.F. Station, Burtonwood, to the United States Army Air Force. The air­
craft held there were withdrawn to other A.S.U.s, the technical equipment 
being returned to store and the perso~el posted elsewhere. 

The air storage units were grouped, for administrative purposes, into thtte 

1 Details of the units in 1940-41 are shown in Appendix 8. No. 41 Group O.R.B., 1940-45, 
• Details of these satellites are shown in Appendix 9. 
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regions, Northern, Midl8Jld, and Southern. On 21 April 1941 a Wing Head­
quarters was formed in each region, the Commanding Officer of each being 
responsible for the administration of the A.S.U.s in that region. This normally 
consisted of ensuring that orders from Group H.Q. and other higher authorities 
were fully implemented. They also formed a reserve headquarters in the event 
of Group H.Q. being temporarily put out of action by enemy attack. These 
Wing H.Q.s were disbanded on 21 November 1942 as it proved impracticable 
to find employment for more than five officers without duplicating the work of 
Group H.Q. There continued to be a need for the short-range supervision of 
units within the three regions so each Wing H.Q. was replaced by five regional 
staff officers who were located at the regional Air Transport Auxiliary ferry 
pools at Kirkbride, Hawarden and Aston Down. The houses occupied by the 
Wing H.Q. were, however, retained under caretakers in case a future emergency 
should necessitate decentralisation. 

In September 1944 there were still twenty-three storage units in operation 
with thirty~two satellite landing grounds and eight purgatory storage units 
attached to them. i These remained comparatively wialteted until the end of 
the war in Europe when a redisposition became necessary to meet the changed 
situation. 

The Supply of Aircraft by No. 41 Group durln~ the Battle of BrltaJn1 

On 1 August 1940 the Group consisted of eleven partly developed Air Storage 
Units (A.S.U.s) that had been in existence since before the war. Ten of these 
were civilian manned and each unit had an establishment of 9 officers and about 
630 other grade personnel. A further ten units were in process of forming and 
were sufficiently developed to take some share of the load, although buildings 
and other works were completed to only a fraction of the final scale. The 
shortage of personnel at most of the eleven original units bad been made up 
during May and June by attaching some 800 airmen to the civilian manned 
uruts, but by August 1940 many of the same personnel had been transferred to 
R.A.F. formations. 

From the beginning of the war until June 1941 the Group fitted all 'service 
fit ' equipment on new aircraft, so that during the Battle of :Britain, they had 
lo fit such items as guns, sights, firing mechanisms, most of the wireless equip­
ment, as well as making them operationally serviceable. 

The ferry organisation3 for the delivery of aircraft at this time was under 
No. 41 Group (later controlled by M.A.P.) and consisted of the Air Transport 
Auxiliary (A.T.A.) formed in April 1940 to ferry aircraft overseas. In the 
period of the Battle of Britain the A.T.A. were primarily responsible for 
ferrying 'from factories to the A.S.U.s and the Service pilots from the A.S.U.s 
to the user units, but this division was by no means rigidly adhered to. The 
organisation had a hard but exciting time during the period of the battle. The 
rapid increase to nearly 4,000 aircraft movements a month in August 1940 
was beyond their capacity and the Group had to call on the operational 
Commands to collect a proportion of their own aircraft. The fighter squadrons 

8 

1 Details o{ units in September 1944 are shown in Appendix 10. 
1 No. 41 Group O.R.B. Appendices, January-Jane 1943. 
1 The organisation is shown i.n Diagram 11. 
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frequently moved at short notice from the station quoted the day before and 
extra trips were incurred in finding them. This added to the difficulties of 
transporting ferry pilots back to their base and of Group H.Q. in keeping track 
of them to allot their next task. The aircraft were armed for delivery during 
this period but ferry pilots were instructed to evade combat unless. this was 
unavoidable, and in consequence there is no record of this occurring, as was the 
case with deliveries to France before the evacuation. 

The difficulties of the Group were greatly reduced by being able to start the 
battle with a good reserve of fighter aircraft, a substantial proportion of which 
were ready and complete to operational standards. The supply of equipment, 
although still not in step with the supply of aircraft, had improved considerably 
and the controlling organisation at Group H.Q. had behind them the experience 
of high-speed supply to the Continent during May and June 1940. 

It had been the rule to prepare aircraft to operational standards according 
to the rate of input, but with the start of the battle, with its high wastage rate, 
preparation at the rate of input was not enough. The lag had to be overtaken 
and aircraft prepared much faster than they Were being received. The units 
therefore had to work seyen days a week and for as many hours daily as they 
could. A good deal of time was lost in the early stages due to air raid warnings, 
and there were twenty-two actual attacks on No. 41 Group units, resulting in 
a small number of casualties, damage to hangars and to some 54 aircraft. 
There was a shortage of annourers and of ground equipment and A.S.U.s had 
to obtain a good deal of assistance from neighbouring flying training schools. 
Exceptional efforts were necessary in order to obtain the aircraft equipment 
quickly. 

The urgent need for the aircraft, enhanced on occasions by Fighter Command 
pilots standing by waiting to fly them away, formed an incentive which had a 
remarkable effect on the spirit of the personnel, Service and civilian alike, and 
spurred them on to overcome difficulties, work long hours and turn out aircraft 
faster than they had ever done before. 

In the first week of August.1940 the Group had a reserve of 5,300 aircraft 
of all types and the average montnly turnover for the previous three months 
had been (640 received and prepared, 1,420 issued. During August/September 
the turnover rose to 1,790 received and 1,970 issued, the increase c~msisting 
mainly of H urricanes aTJ.d Spitfires, the two fighters most used during the 
battle. On 8 August the total r eserve of these two types was 572, of which 290 
were complete to operational standard and ready for issue. 

The demands and issues of single-seater figh_ters during the next four weeks 
was at the average rate of 212 a week, whilst receipts averaged 143 a week. 
The reserve fell to the lowest point on 13 September with 173 Hurricanes and 
81 Spitfires, of which 93 were complete and ready. In the following four weeks 
demands and issues averaged 147 a week whilst receipts averaged 150. Tne 
increase in deliveries from factories, and especially from the repair organisation, 
was very noticeable after the first week or two of the battle. The reserve of 
aircraft of these two types rose slowly but steadily from 13 September, but 
it was not until the end of November that the com.mencing figures were reached. 
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With a reserve of aircraft, which at no stage of the battle was ever exhausted, 
there was no difficulty or delay in meeting demands as they were received. 
These demands mostly came in between dusk and midnight and were dealt 
with at the same time as the night staff were completing the ' daily aircraft 
states ' from the telephonic returns from air storage units. The allotments to 
user units were made at once and signalled to all concerned. 

At times during the first four weeks of the battle the demand rose to between 
50 and 70 fighter aircraft a day. This was three times the rate of input of new 
or repaired aircraft and it was calcuiated that at that rate of consumption the 
reserves of aircraft would have been exhausted in 10 days. Fortunately this 
rate of demand was never sustained for more than three consecutive days and 
therefore the reserve was never exhausted. 

The No. 41 Group Headquarters Organisation for Planning the Pre­
paration of Aircraft1 

Increased prodncbon from the aircraft factories and increased demands from 
the Service necessitated a system of planning in order to make the best use of 
available storage and preparation capacity, and also to ensure that all require­
ments were satisfied as speedily as possible. A memorandum on the organisation 
of staff duties to implement the planning was :issued on 17 October 1942 and 
planning on these lines was introduced in the following November. The system 
underwent several detailed modifications during fhe next few months before 
taking shape in its final workable form in February 1943, as follows. 

Extent of Planning 
The' planning fell into two distinct phases : first phase planning, which 

comprised one comprehensive plan drawn up to cover the preparation of all 
types of aircraft over a definite period of time, and second phase planning, 
which consisted of a series of additions to and deletions from the first phase plan 
in order to meet changing requirements within the period covered. Both phases 
of planning detailed the quantity of aircraft which would be allocated to units 
from production and repair, together with the quantity of aircraft that were to 
be prepared by units to meet requirements. 

Period of Operation 
This was from the eighth of each month until the seventh of the succeeding 

month and this period was chosen for, two reasons :-

(a) In order to obtain the full benefit of the Ministry of Aircraft Production 
(M.A..P.) short-term forecast of aircraft available during the calendar 
month, which was not received until the fourth of the month. 

(b) To allow for the time 1~ between the completion of an aircraft at the 
factory an.cl its arrival in Ncf. 41 Group. The period selected ensured 
that the input of aircraft to No. 41 Group approximated to the output 
from the factory over the calendar month. 

- Planning Input First Phase 
A conference was held on the fifth of each month under the Deputy Senior 

1 No. 41 Group O.R.B. Appendices, 1943. 
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Maintenance Staff Officer and attended by the regional engineer and equipment 
staff officers, together with representatives from the allotments, engineer and 
equipment branches of H.Q., No. 41 Group. The M.A.P. forecast was presented, 
each type of aircraft was considered in turn and a distribution arranged among 
the holding units for that type. The factors governing distribution were, 
broadly, the capacity available at any unit to store, disperse and prepare the 
aircraft and the necessity to maintain an even distribution among all units in 
order to facilitate provisioning and preserve the continuity of preparation. 

The practical difficulties connected with the calculation of the best distri­
bution were considerable as all allocations were dependent on so many different 
factors, with the overriding consideration that the time which could be allowed 
for forming the first phase plan was limited, as it had to be finished before the 
second phase plan could be started, and yet both plans had to be forwarded to 
units before the seventh of the month. A wall chart was therefore used which 
showed present stocks and number of aircraft prepared during the previous 
month, by types, at each unit. The proposed allocations were added to this 
chart as the conference proceeded so that the allocation of a specific type to a 
particular unit could always be made in relation to the distribution of all types 
within the group as a whole. Detailed information was supplied by the regional 
officers. 

Planning Preparation First Phase 
The preparation plan was compiled as soon as the input plan was ready, and 

was based on allotment staff estimated requirements for that period. This 
information was supplied on a special form which was subsequently returned 
to the allotments branch with, the last column completed, thus presenting a 
picture of the extent to which requirements would be met. The capacity of 
units to prepare aircraft was assessed from past records and expressed in index 
points as a theoretical average. 

Four-engined aircraft 
Twin-engined aircraft 
Single-engined aircraft 
Trainer or commercial aircraft 

3 points 

2 " 
l point 
t 

All tasks were allocated and the index points continuously recorded as a 
cumulative total ·against each unit, so as to ensure that the work was within 
the unit's capacity and was being evenly divided. The details of the plan within 
these limits wer~ worked out with the production t~ams concerned with each 
type, depending upon the amount of work to be done and the number and state 
of the aircraft available. 

The tasks allocated under this system were notified to each unit as a ' primary 
target' with maximum priority. Where this did not cover estimated require­
ments, the less important of these tasks were notified as a ' secondary target ' 
and th.e preparation of these aircraft was not commenced until the capacity 
became available without interfering with the completion of the primary target. 

During the month it was seldom necessary to make any alteration to the 
first phase input plan, except in so far as aircraft had to be diverted to meet 
the special requirements of the second phase preparation plan. 
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Plannin~ Preparation Second Phase 
New requirements and cancellation of existing commitments were constantly 

occuning and it was necessary for these to be added to or deleted from the targets 
as they arose. The cancellations were straightforward and when they reduced 
primary targets aircraft were upgraded from the secondary targets to take 
their place. New requirements , however, were dealt with by one of the following 
methods:-

(a) A direct addition to a primary target where this could be done without 
overloading. 

(b) As an addition to the primary target and, in order to provide the 
necessary capacity, a corresponding reduction from primary to 
secondary targets of some other types required on lower priority. 

(c) As an addition to the primary target with an instruction to the unit 
concerned to work overtime. 

(d) As an addition to the secondary target . 

The selection of the most suitable alternative was dependent upon the capacity 
available and the urgency of the requirement. 

Planning Preparation 
Standi'ng Instructiot1s, In order to provide for unforeseen requirements, and 

to ensure that the efforts of units were only directed towards the preparation 
of aircraft that were required, a standing instruction was issued detailing the 
quantities of each type to be held in Class I primary and Class I secondary. 
The preparation of aircraft against this standing instruction was only under­
taken on priority after both primary and secondary targets had been completed. 

Sut'nmary of Method of Control 
The control by H.Q., No. 41 Group of the flow of aircraft passing through its 

units may be summarised as follows :-

(a) First and second phase input plan. 

(b) First and second phase preparation plan. 

(c) Units planned their work to comply with:­
(i) The primary target. 

(ii) The secondary target. 

(iii) The standing preparatio11 instructions. 

Or~anlsation of Staff Duties 
There were two branches of the policy staff controlled on behalf of the A.O.C. 

by the Senior Maintenance Staff Officer (S.M.S.O.) and the Staff Officer-in-
Charge of Administration (S.O.A.),1 · -

The S.M.S.O. laid down the policy for the preparation of aircraft, issuing 
instructions to the heads of the Services accordingly, who were responsible 
tp.rough their organisations for its execution. Matters affecting those services 
which were the concern of the S.0.A. were passed to him for action. 

'- See Diagi:am 12. 
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The supply of aircraft was the operational function of the Group and the 
allotment staff therefore took the place normally occupied by the air staff 
(operations) in an operational group. Part of this staff was responsible for the 
statistical side of planning and another for progress. 

Planning Section 
In order to assist the development of advance planning it was decided on 

25 May 1943 to form a planning section within the allotments branch. The 
aim of the new section was to collate and analyse available information and 
records for reference by all branches of No. 41 Group, and thereby form a basis 
upon which could be planned the various functions of the Group. 

Preparation Teams 
There was 3.1). internal reorganisation within H.Q., No. 41 Group on 1 May 

1944, when the existing I production teams' were superseded by what were 
termed I prepa,ration teams.' Five of these teams dealt with power-driven 
aircraft, each team specialising in certain types and makes, a sixth team dealt 
with all gliders. Their function was to deal with the aircraft for which they 
were responsible from the time that they left the · contractors' works or other 
sources of supply until, after preparation, they were ferried to their operating 
units. 

The Reor~anJsatlon of H.Q. Responsibilitles 1 

On 27 May 1944 the title of the branch concerned with the supply aspect of 
aircraft was changed from• Allotment' to• Arrcraft Supply,' the head of which 
was to be known as the Chief Aircraft Supply Officer (C.A.S.O.). 

At the same time Org. 4, the department responsible for flying matters, 
was t ransferred to the maintenance staff, where it functioned as a separate 
branch under the senior maintenance staff officer. Its responsibilities were :-

(i) Flight test procedure. 
(ii) Aircraft handling notes-flying limitations, contractors' flight t~ 

schedules and notes. 
(iii) Ferrying of gliders and all ferrying to and from satellite landmg grounds 

(S.L.G.s) . 
(iv) Suitability of maintenance units and S.L.G.s for operation of types of 

aircraft. 
(v) Organisation and flying disciplipe of aircrews. Flying assessments. 

(vi) Flying personnel facilities and maintenance units from an air aspect. 
(vii) Supply of test pilots to meet the emergency requirement of industry and 

to test Category ' AC ' aircraft in transit when required. 
(viii) Advice to other branches on flying q.ecidents and log book endorsements. 
(ix) Training. (Flying and ground personnel for aircraft taxying employ­

ment.) 
(x) Distribution of flying personnel. 

All other aspects of flying and airfield control remained the responsibility of the 
senior organisation staff officer. 

1 No. 41 Group O.R.B. AppendiceS'. See Diag,:am 13. 
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Amendments to the Monthly Target Scheme1. 
On 30 September 1943 it was decided in the light of ·experience to introduce 

certain amendments to tbe monthly target scheme, in order to give units more 
advanced information on future targets and thereby avoid the monthly break in 
production which was then occurrin,g, and to allow tb.e system to become more 
flexible in order to facilitate the rapid preparation at short notice of high 
priority requirements. The procedure was therefore adopted of issuing the 
targets as usual. on the seventh of each month but mak.ir)g the preparation period 
run from the fifteenth of one month to the fourteenth of the next month, 
thus enabling units to plan for at least one week ahead. Owing to the impos­
sibility of anticipating production for the last week of the new period, it was 
,also decided to make future targets cumulative, in that arrears from one period 
were to be carried forward into the next. 

The existing system of denoting priorities by primary and se·condary targets 
was cancelled and all requirernents were hencefonvard sent out as one target. 
Unless otherwise stated the quantities of each type on the target were prepared 
on an even-flow basis over the whole period. 

The monthly production reports from units were continued, but as the 
introduction of specialisation had robbed them of their comparative value 
publication of these figures was therefore discontinued. 

The Technical Organisation of Units 2 

The technical control at units was carried out by· a chief technical officer 
through the medium of the appropriate specialist officers. 

The Inspection and Servicini of Aircraft in Storages 
New or repaired aircraft were inspected on arrival by the Unit Inspection 

Department (U.I.D.) 1 and, except for those aircraft required for the monthly 
target, were then prepared for storage. Preference for storage under cover was 
.given, where available, to aircraft of wooden, composite or fabric covered 
.construction. 

After the aircraft had been prepared for storage, routine maintenance 
inspections were carried out at intervals detennined by the conditions under 
which they were stored. Where this was at satellites, dispersal fields, or in 
super-robins, robins and blister hangars, the period of storage was divided into 
inspections for each trade at daily, weekly and four-weekly intervals. On 
aircraft stored in proper hangars this monthly inspection was carried out only 
at three-monthly intervals, except for the inspection of guns and turrets whjch 
was normally carried out monthly. A four~weekly inspection was always carried 
out on aircraft which were moved into hangars from dispersal, after which the 
hangar cycle of inspections was adopted. 
- J ~ 

1 No. 41 Group O.R.B. Appendices. 1943. 
• See Diagram 13. 
3 No. 41 Group O.R.B. Appendices. T.SJ./D. 16 January 1944. 
• Each unit had what was designated as a Unit Inspection Department (U.l .D.) whose 

function was to ca.rry out independent inspections of aircraft with the object of maintaining 
a. recognised standard of preparation and issue. The U,l.D. not only ensure<! that aircraft 
and equipment were issued to user units in the best possible condition but also :fornied a 
medium through which faults on production aircraft could be more readily detected and 
reported, thereby easing the work of the unit in the future. 
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All stored aircraft, with the exception of a l ist of certain types (mainly the 
metal aircraft), were passed at intervals to the U.I.D. who carried out the in­
spections applicable to a new arrival. Rectification work and air test followed 
after which the aircraft were again prepared for storage as before. For aircraft 
stored in the open the interval was a minimum of three and a maximum of 
six months, but for aircraft stored in hangars this was extended to six. and 
twelve months respectively. 

Picketing in the Open 
The general method of picketing aircraft in the open was of a temporary 

nature using concrete blocks and screw pickets, the number and disposition of 
which were in accordance with instructions laid down for each type of aircraft. 
Where permanent concrete anchorages were available they were used, but no 
provision was made to extend them as it was considered that this type of picket­
ing did not give the necessary flexibility required for a Group handJing so many 
different types of aircraft. All other normal picketing precautions, as applicable, 
were also employed, such as chocks, locking controls, covers, etc, etc. 

Fonctlonal Tests of Aircraft Hydraulic Systems 
In an amendment to No. 41 Group Technical Staff Instructions on 30 May 

1944 it was laid down that ground functional tests of hydraulic. systems were 
to be carried out on all aircraft b~fore flight if these systems had not been air 
or ground tested for a period exceeding two months. They were . also to be 
carried out if any work had been done which might affect the functioning of 
these services, 

Where this could not be done in full due to lack of eguiprnent on satellites 
or for any other reason, it was brought to the notice of the collecting pilot, who 
signed the Form 1860 accordingly.1 It was left to his discretion as to whether 
he took the aircraft or not. In all instances where the undercarriage system was 
unserviceable or there was no emergency system the pilot flew the aircraft 
with the undercarriage locked in the down position. 

Aero Engines-Protection from Corrosion by Inhibiting1 

Experience had shown that little more than seven days was snfficient to 
allow serious internal corrosion to develop in an engine which had not been 
run during that period, and on which anti-corrosion treatment had not been 
carried out. The only alternative to anti-corrosion treatment would have 
been repeated engine running, and as the limit for oil priming was five days 
this would have meant an engine run at least every five days. This repeated 
running would have meant an uneconomical use of man-power and waste of 
fuel, together with the heightened risk of engine starting failures. 3 

1 A Form 1860 was made out for every aircraft in stod:k:and comprised a complete his.tory 
of that aircraft whilst in No. 4 I Group. l t was divided into sections covering leading 
pa.rticulars-, engines, illspection on receipt by U.LD. and Equi pment Section. modification 
record, S.T.I. record, routine maintenance, record of work carried out, preparation for 
issue, functional tests, certincate of fitness for issue, daily inspection and final certificate. 
This form was retained by the A.S.U. on allotment. 

"No. 41 Group O.R.B. Appendices. T.S.l./C2. 
• E.g. • Hydraulicing.' The mechallical failure of the engine normally caused by ex­

cessive petrol or oil d(:µnmg into the lower combustion chambers and creating a hydraulic 
lock. Radial engines wer.e particularly susceptible to this fault. 

109 



The policy was therefore to carry out anti-corrosive treatment on all engines 
which were likely to stand idle for a period exceeding seven days. The maximum 
periods of protection given by inhibiting, beyond which re-inhibiting or re­
current engine running was necessary, were eight weeks for short-term inhibiting 
and six to twelve months for normal inhibiting, according to whether the storage 
was outdoors or in permanent hangars. The period for American engines was 
six months under both conditions. 

The Preparation of Aircraft at Units for lssue to the Service 
The preparation of aircraft for issue to the Service consisted of restoring" the 

aircraft to a fully serviceable condition, roughly the reverse procedure to that 
necessary when preparing them for storage, and at the same time making them 
operationally serviceable for the task which they were to perform. Whilst 
every attempt was made to standardise equipment throughout the various 
Commands, nevertheless operational requirements necessitated a certain amount 
of variation, which from the units' production standpoint was very nearly as 
bad as increasing the number of aircraft types handled per unit. A further 
commitment was that of incorporating such modifications as were essential 
to the safety of the aircraft and the rectification of routine faults. The number 
of man-hoursnecessary to prepare an individµal aircraft could vary considerably 
within a permutation of any of the above factors. 

In the early stages of the war it was often necessary to issue aircraft deficient 
in certain items of equipment. A shortage of modification kits was another 
source of delay, although where these were not essential they could be passed 
to No. 43 Group working parties for retrospective fitting. 

Most of the preparation work at units, both for storage and issue, was 
centralised in order to achieve the maximum possible efficiency. Whilst it was 
not possible, for the reasons already given, to take full advantage of modern 
production-line methods, some degree of specialisation was possible, and where 
employed yielded rich dividends in the form of increased output. 

The production plan at units for the preparation of aircraft was prepared 
at unit level, the controlling factor being the unit monthly target issued by 
H.Q., No. 41 Group. This plan was essentially flexible in order to cover 
variations in requirements and to suit changing local conditions at individual 
units. The plan for the following month was prepared during the week previous 
to the date on which it was due to cqme into effect, and by this means it was 
possible to preserve a certain degree of continuity from one month to the next. 
This was not quite so necessary when the volume of work exceeded the units' 
capacity, and the practice was introduced of carrying forward the arrears of 
work from one month to the next. 

All stages of the work during preparation were inspected by the personnel 
of the Unit Inspection Department, who were quite separate from production, 
and when completed the whole aircraft was inspected by them, both before and 
after air test. This air test was carried out by the units' own test pilots, and if 
satisfactory the history sheet for that aircraft was then completed (Form 1860), 
loose equipment stowed, and the aircraft signalled as awaiting disposal instruc­
tions or, where these were already known, as awaiting collection. 
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Various complaints were received from time to time from the user formations 
that the aircraft they were receiving from No. 41 Group were not functionally 
serviceable. In an attempt to rectify this complaint units introduced a system 
of functional tests to be carried out on the ground during preparation and also 
during air test. However, these tests were not entirely successful in eliminating 
the trouble and in fairness to No. 41 Group allowance must be made for the fact 
that the aircraft being handled were mass produced in large numbers and, 
despite the relatively high standard for this type of work, needed a longer 
' running-in ' period before delivery to users than it was possible to give them. 
Thi.s deficiency was further accentuated by the necessity for replacement air­
craft to be used operationally almost as soon as they were received. 

No. 41 Group Modification Policy1 

The modification policy of the Group confined the basic responsibility for the 
incorporation of modifications to Class I , and Class II only. No aircraft were 
issued for flying purposes with any Class I modifications outstanding, but in 
the case of Class TI modifications this was sometimes permitted when the 
necessary parts were not available. Modifications of a lower class were not 
incorporated except under specific instructions. 

Command modifications were not normally embodied by No. 41 Group units 
except under special arrangements with the Group H .Q., and there was no 
obligation to remove such modifications, when fitted, before reissue. 

The Distribution of Aircraft at No. 41 Group Units9 

Before June 1942 the rule had been to distribute the quantities of each type 
of aircraft over a minimum of five units. Representation to the Ministry of 
Aircraft Production on that date secured a reduction to a minimwn of three 
units per type but, because of the limits then in operation on the numbers of 
one type in one hangar or dispersal area, and consequently at a unit, it h ad not 
been possible to take full advantage of the concession. This particularly 
applied to a number of types with a high storage or turnover rate. Through this, 
and the introduction of new types without withdrawing the old, the average 
number of types per unit rose in April 1943 to six operational, three non­
operational and one glider. Most of these types were of many Marks and 
varieties. 

The number of modern types of aircraft per unit had become too high for a 
reasonable standard of efficiency and the A.O.G:., No. 41 Group, put forward to 
the Ministry of Aircraft Production the proposal that:-

. The distribution of each type of aircraft should be through the smallest 
number of units practicable and acceptable, the minimum number of all 
principal types being two per unit ; the ex~~tion to this being where the 
numbers r eceived would be insufficient to maintain a steady flow if -passed 
through more than one unit.' 

This it was stated would result in the majority of units handling an average of 
three types of aircraft, one large and one medium or small operational type, 
and one·non-operational type or glider. It would benecessaryforone unit taking 

1 No. 41 Group O.R.B. Appendices. T.S.L/A8. 
1 No. 41 Group O.R.B. Append.ices. S.3005/1. 
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naval types and three units who dealt with American aircraft to handle more than 
this average, the units erecting gliders would remain unaltered. 

The Ministry of Aircraft Production approved these proposals and on 3 J une 
1943 Air Ministry confirmed this approval in detail. 

With the approach of the end of the war in Europe and the changing cir­
cumstances which accompanied it, it became necessary to modify further this 
policy by concentrating the preparation of aircraft at certain units only, 
leaving the remainder to deal with surplus aircraft and long-term storage. 

Aircraft Received Complete from Contractors and HeJd Ready for Issue 

By l6 September 1943 certain types of aircraft were being received from 
contractors to an equipment and modification standard which enabled them to 
be issued direct to users, where such vacancies existed in their establishments. 
It was therefore decided to allot all such aircraft to units for temporary storage 
only so that they would be ready for reissue at once should requirements 
suddenly materialise. Previously these aircraft had been prepared according 
to the full Directorate of Repair and Maintenance instructions for preparation, 
which in addition to placing them unserviceable also entailed duplication of 
much of the work already carried out at contractors. On arrival they were 
therefore brought on charge in the normal way, given a between-flight inspection 
and any defects found or reported on the pilots' ' snag ' report rectified. Any 
missing equipment was replaced and the aircraft were then picketed out and 
given a• daily' inspection at least once every seven days. If they had not flown 
for 72 hours before they were required for issue they were given an air test, 
and if this was satisfactory were reported as ready for issue. 

The au-craft were normally held in this state for a maximum of 14 days, after 
which they were downgraded and prepared in the normal manner. Where 
ample stocks were held it was the policy to replace wastage from aircraft held 
temporarily and to satisfy re-arming or increases in establishment from aircraft 
which had been prepared in the nonnal way. 

Non-effective Aircraft 

On the same date (September 1943) it was decided to introduce a class of 
aircraft to be known as Non-effective A'ircraft (N.E.A.) which comprised:-

(a) All those aircraft which were surplus to Command and formation 
requirements and which would normally be -passed direct to repair 
units or contractors but for l:Vhich no immediate repair capacity 
existed. • 

(b) Those aircraft from No. 41 Group stock for which authority was held 
that they were either rn be broken dovro or returned to contractor 
for repair, overhaul or major inspection. 

Such aircraft were stored at No. 41 Group units pending the availability 
of suitable capacity. 
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The C1earin~ of Aircraft from Contractors to Warehouse Storei~ 
(Purgatory) 1 

It was agreed at a meeting held at H.Q., No. 41 Group on 23 September 
1940 that the responsibility for aircraft in storage lay w:ith the Ministry of 
Aircraft Production and not the contractor. M.A.P. would indicate to tbe­
R.A.F. Purgatory Officer suitable storage premises which he then surveyed~ 
and those suitable were requisitioned by the Lands Bnmch, any necessary­
alterations being the responsibility of the Purgatory Officer. 

As aitcta!t became available for storage the A.I.D. at the contractors. 
applied to Allotments who then allotted the aircraft to the appropriate A.S.U,,. 
a specia1 endorsement being made if they were to be stored in warehouses~ 
In the latter case the contractor prepared the aircraft for purgatory storage, and 
this entailed removing the mainplanes, storing the covers within the aircraft. 
together with the sparking plugs in a special container and where aircraft were 
to be stored 'tails up' removing the compass and propeller, the former being 
suitably crated. They were preserved so that they required no attention for the 
first month of storage but the aircraft had to be sufficiently accessible to pennit 
maintenance after this period had expired. 

The aircraft inventories and log books were passed to the A.S.U. concerned~ 
who retained them until such time as the aircraft were required. If and when 
the aircraft were returned to the original or any other contractor for re-erection, 
an allotment was issued by the M.U. holding the aircraft on charge to the 
contractor undertaking re-erection and a copy of this was sent to the Special. 
Accounts Section. 

The Procedure for the Supply of Aircraft and the Organisation of the• 
Ferry Pools 

Allotments ex Contractors 

(a) To Maintenance Un£ts. The majority of aircraft ex contractors were 
allotted, in accordance w:ith a Group stock holding policy, to M.U.s. 
within the Group, where, if .oecessary, they were prepar d to opera­
tional stand,ard for subsequent issue. 

(b) To Sq-u,adrons. Certain aircraft, which had been prepared to operational 
standards at contractors' works, were allotted direct to squadrons 
instead of via M.U.s. · 

Aircraft ex contractors were allotted, in advance of their actual readiness,. 
on receipt of applications from the chief A.I.D. Inspector at the works. Local 
Ferry Pilot Pools of the Air Transport Auxj.1,iary received copies of the allotments. 
and automatically arranged delivery of completed ,a,ircraft to either M.U.s or 
squadrons. 

At 18.00 hours daily each M.U. rendered a return showing the state of 
readiness of its operational aircraft to the Allotments Branch of H.Q., No. 41 
Group, where the information was consolidated and recorded. 

1 No. 41 Group O.R.B. Appendices, 1939----1942. 
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Demands from the Commands 
E~ery day, and/or as necessary, each Command notified its requirements 

of replacement aircraft to the Allotments Branch. If this was by telephone 
it was confirmed by signal or postagram which stated such essential details as 
type and Mark of ail'craft, quantity, unit for which aircraft was required and 
its location for delivery, and particulars of any unusual equipment or modifica­
tion requirements. In the absence of any notification to the contrary, demands 
were satisfied in the order in which they were received, multiple demands being 
tested in order of priority, and aircraft for squadrons and O.T.U.s were asslllll.ed 
to be required operationally equipped. 

Aircraft to meet requirements, except when allotted direct from contractors, 
were selected by the Allotments Branch from those notified as suitable and 
ready for issue and allotted to squadrons by immediate signal. This signal 
was addressed to the maintenance unit holding the aircraft and repeated to 
Command,, Group and squadron. It contained all necessary allotment particu­
lars and indicated intended ferrying arrangements. 

The Ferrying to Squadrons 
The following methods were employed to ferry aircraft to squadrons. 

(a) Normal.. Delivery by an A.T.A. ferry pilot. 
(b) Squadroti to arrange collection (e.g. when insufficient ferry pilots 

were available), and collection under operational Command/Group 
arrangements on behalf of the squadron. 

When the normal method was employed ferrying instructions were issued 
through Central Ferry Control, A.T.A., Andover, which worked in close liaison 
with the Allotments Branch. 

The Emer~ency Advanced Headquarters 
An advanced Headquarters was prepared at Cheltenham to accommodate 

both the Allotments Branch and Central Ferry Control in the event of H.Q.1 

No.41 Group befog put out of action. Arrangements were made to send person­
nel from Andover to Cheltenham and even from H.Q. of Wings should the 
necessity arise. 

. In the event of both Andover and Cheltenham being out of action arrange­
ments were made to decentralise the control to the three Wing Headquarters. 

Communications 
Both No. 41 Group and A.T.A. were included in Maintenance Command 

Emergency W/T Ground Station Organisation, which was intended to be used 
in the case of a major break.down in the landline system. Should the W/T also 
fail use was to be made of neighbo\J.ung unit facilities, Despatch Rider Letter 
Service, etc. · 

The Operation of Ferry Pilots from Maintenance Units1 

It was decided on 20 J anuary 1941 to place ferry pilots at certain maintenance 
units in order to gain experience in this method of ferrying to operational units. 

l The organisation of both Service and Air Transport Auxiliary ferry pools on 5 November 
1940 Js shown in Diagram 11. 
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The maintenance units which were chosen, their monthly output of operational 
types of aircraft and the allotment of ferry and taxi pilots were as shown below.1 

M.u. l Operational Ferry 

Place 
Aircraft Pilots Taxi 

No. Pilots 
S.E. 1 T.E. 3 Total S.E. T .E. Total 

6 Brize Norton .. 36 20 56 3 2 5 1 
8 Little Rissington 26 54 80 2 5 7 l 

15 Wrought on .. 30 10 40 3 1 4 I 
19 St. Athan . . 40 20 60 3 2 5 l 
20 Aston Down .. 40 40 80 3 4 7 1 
38 Llandow .. 6 16 22 l 1 2 1 

Totals .. 178 160 338 15 15 30 6 

lt was hoped that by this method unit commanders would take a more active 
interest in the ferrying side of the work and that the delays and consequent 
friction between ferry pilots and units would disappear. As it was the intention 
eventually to fuse the duties of test and -ferry pilots at units they were expected 
to help eacb other out, and whilst it was permissible to ferry all types of aircraft 
the highest priority was reserved for operational types. 

This scheme proved a success -and in March 1941 it was extended to include 
other maintenance units. At the same time it was decided to form ferry 
' balance I pools to cover emergencies, large batches of aircraft for packing, and 
the ferrying of special new aircraft, etc. These ferry pools were located at 
Kemble, Rullavington and Dumfries, the first of these concentrating on the 
new large types of aircraft. In order to obtain an economy of ferrying and 
flexibility a scheme was evolved whereby air storage units were grouped 
together for liaison. 

The Standar;dlsatlon of Equipment Procedure at Air Storage Unite' 
In November 1942 H.Q., No. 41 Group reviewed the establishments of air 

storage units with a view to conserving man-power and creating a.n idea,1 
establishment based on the least possible personnel which could be employed, 
having regard to the highest standard of efficiency in .relation to known estimates 
of production. Every aspect of equipment procedure and administration was 
considered and certain personnel were allocated to each and every job. Visits 
to units soon revealed that some employed more .men on a particular job than 
did others and that unless some standard method was laid down an economic 
but fair basis could not be achieved. A standardised procedure for unit.s was 
therefore worked out. 6 

9 

1 No. 41 Group 0 . R. B. Appendices. 41 G/36/0rg. 
1 Single-en,~ed. 
• Twin-engmed. 
4 No. 41 Group 0 ,R ,B. Appendices, April 1943. 
6 SBe Diagram 14. 
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This was the ideal establishment-, bot it was found after it had been compiled 
that the saving in the numbers of personnel was not sufficient to satisfy the 
teqnirements of the National Man-Power Board. In view of this and bearing in 
mind that many units had been workjng much below their existing establish­
ments, it was agreed to make a further 10 per cent reduction on the ideal estab-­
tishment. No reduction, however, was made in grades or t rades which were less 
than ten in number. Nevertheless, despite this cut the new establishments more 
nearly approximated to actual strengths than they did before. 

The Organisation for Glider Erection, Testing, Ferrying and Storage 
by No. 41 Group1 • 

It was decided in April 1943 that No. 41 Group would commence erection 
of Horsa gliders and the two Wlits selected for this task were No. 6 Maintenance 
Unit, Brize Norton, and No. 9 M.U., Cosford. After erection the gliders were to 
be air tested and ferried either to the glider storage maintenance units or direct 
to the user units as required. 

The following maintenance units 
gliders:-

No. 5 M.U., Kemble. 
No. 8 M.U., Little Rissington. 
No. 10 M.U., Hullavington. 
No. 15 M.U., Wroughton. 
No. 19 M.U., St. Athan. 
No. 20 M.U., Aston Down. 

were selected for the storage of Horsa 

No. 27 M.U., Shawbury. 
No. 29 M.U., High.Ercall. 
No. 38 M.U., Llandow. 
No. 39 M.U., Coleme. 
No. 48 M.U'., Hawarden. 
No. 51 M.U., Lichfield. 

The gliders were dismantled for storage and whilst in store .til modincations 
,not already carried out were incorporated by the storage writ. On allotment 
Urey were reassembled for delivery by a glider assembly party established at 
each unit and then air tested,. The storage of Horsa ccnnpcmeirtS' was allotted 
to Nos. 5, 6, 9, 15 and 29 .Maintenance Units. 

The Formation of No. 53 Wlni and the Aircraft PacJdn~ Unlts2 

The control of the packing organisation, which hitherto had been carried 
out jointly by the Air Ministry and H .Q., No. 41 Group, was tnnsferred to 
H.Q., Main~nance Command and delegated to No. 53 Wing on 'J:7 March 1941. 
The Wing consisted of a H.Q., Service and civilian manned packing units, 
Service manned packed aircraft transit pools and twelve civilian contractors 
engaged in the packing of aircraft under the Air Ministry contra<:ts. 

The quantities and types of aircraft to be packed were determined by the 
Air Ministry, according to operational and traming requirements. This pro­
gramme was then allocated to the various padting units by No. 53 Wing, 
and where civilian contractors were involved the Air Ministry was requested 
to place covering contracts. Aircraft which were to be packed for shipment 
overseas were flown into packing units or contractors' packing sites, either direct 
from production or from air storage units or operational stations ; the cases 
into which the aircraft were to be packed being manufactured at the respective 

:\ No. 41 Group O.R.B. Appendices. Org. Memo No. 104, 7 April 1943 . 
.!I No. 4 l Group O.R.B. Appendices. 
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units. The work of the packing units included the dismantling of the aircraft, 
removal of loose or delicate equipment, thorough anti-corrosion treatment of 
the whole aircraft, including engines, and finally the packing of the aircraft in 
such a manner as to ensure its complete protection against all foreseeable 
handling and climatic conditions. 

If shipping space was available immediately the packed aircraft were trans­
ported by road straight to the port of embarkation, but normally this was not 
possible and they were delivered to the packed aircraft transit pools pending 
shipment, or dispersed locally at the packing unit or contractor. 

Aircraft packed by No. 53 Wing included both operational and training 
types. They were shipped to the Dominions and Colonies, the Mediterranean, 
Middle East, Far East and the U.S.S.R. Approximately 35,000 single and twin 
engined aircraft were packed for shipment by No. 53 Wing during the course 
of the war. 

The Output of Aitcraft from No. 41 Group 

The stock of aircraft within No. 41 Group on 30 September 1939 amounted 
to some 2,515 aircraft, a figure which by the end of May 1945 had reached a 
peak of 12,399. During 1941 the number of aircraft received was 21,270, as 
compared with 22,310 prepared and issued, an increase over the figures for 1940 
of almost exact1y 50 per cent. Receipts, which were 4,800 in the first quarter, 
rose to an average of 5,450 in each of the last three quarters, whilst issues 
exceeded receipts during the two middle quarters by 2,000 aircraft. 

This heavy demand for aircraft still existed at the end of 1941, the last two 
months of which saw preparation delayed and output reduced below intake by 
bad weather, unserviceable aerodromes and shortage of production items such 
as engines, propellers and modification parts. The aerodromes were actually 
in a worse condition than in the previous two winters owing to delays in the 
laying of runways. 

Arrears of aircraft at the end of September and December 1941 represented 
3·7 and 4·8 weeks' delivery for the two quarters respectively, as compared with 
4·3 and 5·1 weeks for the same quarters of 1940. This improvement was mainly 
due to increased supplies of operational equipment. 

In 1942, 28,636 aircraft were received and 24,109 issued, an increase over the 
.figures for 1941 of 33 per cent and 9 per cent respectively. In consequenae, 
the stock in the Group rose to 8,346, an increase of some 4,000 aircraft. The 
production of certain types of aircraft was in excess of early requirements, and 
in order to avoid 'the wasteful employment of. labour in maintaining all aircraft 
in a • ready to issue ' state it beGa.me necessary to depart from the existing 
policy and limit such complete preparation to the aircraft most likely to be 
required in the near future. 

The turnover during 1943 was 28,356 aircraft received and 27,830 issued, 
which represented an increase of approximately 6½ per cent over the previous 
year. The direct delivery of aircraft from factories, to Commands at home and 
to packing depots for overseas, commenced in May 1943 and by the end of the 
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year 8,315 machines had been delivered in this manner. The stock in the Group 
rose to 9,000.aircraft by April, but fell away to 7,300 in October, rising again to 
8,466 by the end of the year. Whilst preparation during 1943 was relieved by 
the substantial increase in the nwnbers of aircraft delivered direct, this was more 
than counterbalanced by an increase .in the numbeT of special installations to be 
fitted and by a greater variation in operational equipment, mainly due to an 
increase in the numbers of aircraft despatched overseas. 

At the beginning of 1944 a detailed examination of the arrears of aircraft 
required by No. 44 Group for fly-out overseas indicated that, -in order to supply 
the requisite number by the target dates it would be necessary to increase the 
working stock and reserve of aircraft within No. 41 Group, so as to cover the 
time lost during ferrying between air storage units. The arreµs of fly-out 
aircraft at the end of December 1943 were 131, whilst those for January and 
February were 105 and 82 respectively, but March showed an improvement as all 
but 20 of the 355 aircraft required were delivered. -

Thenumberofai.fcraftferriedbytheAirTransportAuxiliaryduringMarch1944 
was 7,569, whilst the number of gliders ferried by No. 41 Group for that month 
was 217. Ferrying continued at this high rate throughout the year reaching a 
peak in June when A.T.A. fenied some 7,725 aircraft. 

As from' D 'Day, 6 June 1944, an aircraft supply night staff was established 
at Group Headquarters in order to allot ready aircraft against Commands' 
demands during the night. This enabled Central Ferry Control to notify the 
A.T.A. pools immediately, and the ferrying of aircraft allotted could then com­
mence early the next day. 

The demands for aircraft to replace operational wastage during the first few 
days of the liberation of N.W. Europe were only 10 per cent over those for 
the previous three weeks, although this represented an increase of 30 per cent 
over the average for previous months. The modesty of this increase may have 
been due, at least in part, to the fact that some of the units engaged were over­
borne on their aircraft establishments. The heavier demands for the three 
weeks before 'D' Day were partly due to the policy of holding three reserve 
aircraft per squadron at A.E.A.F.1 Group Support Units. The majority of 
aircraft demanded were available from the ready reserve which had been accumu­
lated in the three months previous to• D' Day, but due to a lag in production of 
certain types and a shortage of modification kits, the final reserve of ready 
aircraft available at air storage units did not' conform at all closely to replace­
ment requirements and in some cases was non-existent. The preparation of air~ 
craft that were not ready and could not be supplied at once to meet the nightly 
demands had therefore to be accelerated, and at the same time any delays due 
to allocation and delivery had, as far as posstbJ.e, to be eliminated. 

During the first two weeks after' D' Day, demands to replace wastage in.the 
2nd Tactical Air Force (2nd T.A.F.) and the Air Defence of Great Britain 
(A.D.G.B.) remained at approximately the same average daily level, being largely 
met from ready stock. At this date the cumulative inability was averaging 
about 20 aircraft, spread over some four different types, and this fortunately 

1 Allied Expeditionary Air Force. 
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was not sufficient to cause a serious drain on the operational units' own reserves. 
The adual rate of wast~e did not vary very much from t.hat previously 
estimated, and future mtes of preparation were therefore .assessed accordingly. 

On 16 June 1944 the Chief Aircraft Supply Officer and the Director of Opera­
tions, A.T.A. visited H .Q., A.E.A.F. to discuss the ferrying of replacement 
aircraft for No. 85 Group squadrons based on the Continent, No. 85 Group 
having no Group Support Unit. It was therefore agreed that A.T.A. should ferry 
aircraft direct to No. 85 Group airfields in either the British or American zones 
on the Continent, and this was continued throughout the year. 

During the third week after the invasion the wastage remained at about the 
same level but the cumulative inability to meet demands from ready stock 
increased to an average of 25 due to a reduction in the availability of Spitfire 
VB.s' and VII.s, production o{ which had ceased. It was therefore decided to 
re-arm a proportion of the squadrons as and when Command reserves fell to a 
point where it would be liable to lead to squadrons being below establishment. 
By July 1944demands to replace wastage were considerably reduced, and every 
demand was met as it was received. 

Mention bas already been made of the reduction in output caused by bad 
weather. On 23 January 1942 severe winter conditions developed over most of 
the country and lasted for the whole of the week. This reduced movement by 
air to less than a quarter of the normal and the number of aircraft outstanding 
for fenying rose to 951, including 505 from contractoTs ( almost exactly the same 
figure as in the same week of 1941). Hurricanes and Airacobras had to be 
moved by road from air storage units to packing depots in order to meet the 
monthly targets of aircraft required for shipment to the U.S.S.R. and the Middle 
East. The extent of road deliveries from factories was sufficient to keep the 
number of aircraft dispersed there to within satisfactory limits. These con­
ditions were repeated again on .6 February 1942, reducing movements by air and 
air testing to little more than half of the normal. In the period of bad weather 
lasting from 1 to 5 November 1943 an 'open allotment scheme' was adopted 
for Lancaster aircraft. Instead of allocating a particular aircraft to a particular 
unit, all the units and aircraft were pooled. This enabled A.V. Roe Ltd. to 
prepare the maximum number of aircraft for flight each morning, which A.T.A. 
could then deliver to any of the ' weather free ' units for which an allocation 
existed. 

No. 41 Group after the Conclusion of the 1939-1945 War 
In 1949 a .report was made by the Senior Air Staff Officer at No. 41 Group 

on the changes that were introduced in the Group organisation after the con­
clusion of the 1939-1945 war as the result of the experience gained in that war. 
Although the report covers a .Period outside the scope of this narrative it has 
been mentioned because it 'shows what steps were taken to dispose of the 
enormous stocks of aircraft which accumulated as the result of the war, and 
how the group was reorganised in the light of the war experience. The table 
at the end of the report is particularly interesting as it shows how the rate of 
aircraft production per man-power available was practically doubled by 
improved methods of organisation.1 

1 The report is filed in the Air Historical Branch under reference A.H.B./VA 100/1 /t. 
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CHAPTER 7 

No. 42 GROUP-AMMUNITION, CHEMICAL WEAPONS, 
OXYGEN, AVIATION FUEL AND OIL 

The Planned Expansion of the Group1 

As the war progressed a planned expansion of the Group took place. based on 
the estimated ammunition consumption requirements of the operational and 
training Commands for the years that lay ahead. At the beginning of 1942 
the stock holdings of the three main parks were .increased to 10,000 tons, and in 
due course the other parks' holdings were also enlarged to that figure. In 
February 1943 the holdings of high explosives and incendiaries amounted to 
192.486 tons, but this had been increased, in preparation for the liberation of 
N.W. Europe, to 275,000 tons by the end of February 1944. 

The depot storage capacity was also extended at the end of 1943 and this was 
accompanied by a change in storage policy. Whereas previously the Services' 
main explosives stocks bad been held at the rear in underground units and main 
depots, stocks of all the main items .in use were moved forward into the parks. 
lt became the policy to by-pass the depots in so far as receipts from contractors 
were concerned and this necessitated still further increases in the parks' storage 
areas. No. 42 Group now had a number of parks right down the East Coast of 
England, each with its self-contained storage satellites, together with miles of 
public roads on the verges of which large stocks were stored. 

The turnover of the Group from 8 September 1939 to December 1940 was 
350,000 tons, but this had increased to 1,059,696 and 3,068,127 tons for the 
years 1943 and 1944 respectively. 2 

In the .first twelve months of the war the 250 lb. general purpose bomb was the 
principal weapon in use, but these were superseded by heavier bombs, which 
while reducing the number to be handled in proportion to the ' turnover 
tonnage' nevertheless presented new handling, transport and storage problems. 

Fortunately, chemical weapons were never required for operations, and the 
main difficulties encountered were those of obtaining adequate dispersal of 
stocks, leakage during transit and decanting of leaky weapons. 

' 
The filling of aircraft oxygen cyl.inders was carried out either at British 

Oxygen Company installations or at the special filling plants set up at selected 
parks or depots. At one stage of the war during peak operations the demand for 
oxygen was so heavy that it was only with great difficulty that supplies were 
maintained and curtailment of operations prevented. 

Whilst No. 42 Group were responsible for the bulk storage of aviation fuel and 
oil, the operation of installations and delivery to units were undertaken by the 
Petroleum Board on an agency basis. 

1 The formation. function and early development o{ No. 42 Group up to May 1940 are 
described in Part I, Chapter 3. 

1 No, 42 Group O.R.B.s. 
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The Provision of Depots and Parks 
The planning for storage and distribution was the responsibility of the Air 

Ministry, under the Deputy Director of Equipment. The information necessary 
to carry out this planning was supplied to the Air Ministry as follows1 :-

(a) The Ministry of Aircraft Production provided forward estimates of 
aircraft intake from home and overseas production (including U.S.A.) 
to cover a period from two to three years ahead. 

(b) The Air Staff provided estimated ' Orders of Battle ' for home and 
overseas Commands showing the build up of the Royal Air Force by 
squadrons and role in six-monthly stages for two to three years ahead. 

(c) The Air Staff provided details of airfields planned, under construction 
and completed. These details included locations, date of completion, 
Command, etc., etc. 

(d) A.M.S.O. (Organisation Forecasting) provided information regarding 
bomb loads, aiming, rates of expenditure, rates of effort, etc., in 
S.D.98.1 

Estimates were prepared from the above information, showing the probable 
build up by sixc.monthly stages of explosives stocks and consumption rates 
within the various Commands. From these budgeted figures • consumption 
areas ' were charted and the necessary supply units planned. 

Pre-war planning paid little attention to the vital questio11 of handling 
capacity and a review of all existing units revealed that in every case consider­
able improvement was necessary. Steps were then taken to ensure that the 
storage and handling capacity of units was directly related ·to .their functional 
and distributional obligations. 

This• storage-distribution ratio, 'as it was termed, was arrived at as follows:-
Reserve Ammutiition Depots. Assuming that six months' reserves were to 

be held based on conswnption at the calculated sustained rates of effort which 
was equivalent to three months' consumption at maximum effort. Taking the 
capacity of a depot at 20,000 tons H.E., 5,000 tons incendiary, 5,000 tons 
S.A.A. pyrotechnics, etc., making a total of 30,000 tons or three montbs' 
intake. Equivalent output during the same period brought the total turnover 
for the three months to 60,000 tons. An average railway wagon held eight. 
tons, therefore 7,500 wagons w,;mld have to be dealt with in three months 
giving an average of 84 wagons per day at a maximum. 

Forward Ammunition Depots and Air Ammunition Parks. Assuming a total 
capacity at 20,000 tons represented one month's supplies at maximtnnefforl 
for the squadrons served plus 25,per cent to cover outgoing traffic, making a 
total monthly rail ~umover of 25,000 tons or an average of 104 wagons per 
day at a maximum. Unlike the reserve ammunition depots the rail handling 
capacity was mainly affected by receipts, issues to local airfields being made 
mostly by road transport. However, some issues were made and the bulk of 

1 Maintenance Command and No. 42 Group O.R.B.s. Report from Grp. Cpt. Starling. 
No. 42 Group, 1946. 

1 Data for calculating consumption and wastage in use. 
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the 25 per cent consisted of unwanted obsolete or obsolescent weapons, 
return of empty containers, transit bases, etc., much of which had the same 
volume empty as full. 

The Siting of Supply Units. Having charted the consumption areas and 
planned the capacity and number of units within the areas, tbe next problem 
was to find suitable sites for these units. The main difficulty here was that 
the rail handling capacity in some Q.istricts was already so overloaded that 
even if new sidings had been constructed the railway companies could not 

. have accepted further traffic, on the line. Some form of priority for explosives 
was therefore necessary if uew units were to be constructed and operated, and 
this priority was eventually obtained. The siting of new units and the 
expans,ion of existing ones to conform to storage regulations soon proved 
impossible and the regulations were considerably relaxed, Second class roads 
with wide verges were used to form the high explosive and incendiary areas 
and thus suitable sites were 1,1sually found within the areas selected and used 
to their optimum capacity. 

ConstruceioH of Units. Owing to the heavy works programme on airfields 
in the forward area, great difficulty was experienced in getting work done and 
the construction of forward ammunition depots at one period was about 
twelve months behind schedule. Fortunately, however, this was not serious, 
as the build up of the a.ir forces, construction of airfields and the formation 
and conversion of squadrons was equally delayed. The forward ammwiition 
depots were usually formed and operated before completion, unit labour 
being used to supplement the works personnel wherever possible, particularly 
in the preparation of bard standings. 

The Forward Ammunition Depot Scheme 
the method of distribution used prior to 1942 necessitated nine stages of 

handling within the Group, so that despite the negligible consumption the 
turnover was high. It became obvious that if the demand of Bomber Command's 
projected heavy expenditure of bombs for the years 1943, 1944 and 1945 was 
to be met, some modification in the distributional methods was necessary. 
Preliminary discussions early in 1941 with Air Ministry, Works movements, 
Finance and Manning Directorates indicated the urgent need for a more flexible 
rapid sys~em of supply, involving less constructional work, less railway trans­
port and, above all, less stages of handling to save man-power, motor transport, 
etc. 

A new system was therefore worked out, known as the ' Forward Ammunition 
Depot Scheme,' but although some progress was made in 1941 to provide the 
necessary facilities, its final adoption was delayed until later that year by a 
proposal to expand and slightly modify the existing scheme. Eventually it was 
realised that this would not meet the case and 'the full development of the new 
scheme commenced. 

The Control of Distribution by the Master Provision Offlcer1 

The. distribution of explosives was the responsibility of the Master Provision 
Offi.cer, Fauld. The No. 42 Group M.P.O.s differed from those of No. 40 Group 

1 No. 4.2 Group and Maintenance Command O.R.B.s Appendices. 
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in that, beyond keeping provision control record cards and the rendition of 
periodical returns of stocks, receipts and issues to the Air Ministry, no provision­
ing action was undertaken, their main task being the detailed distribution of 
stocks and traffic control. 

To cany out this task efficiently the M.P.O. needed to know where stocks were 
held, where they were wanted and where they were coming from, plus an 
accurate and up-to-date assessment of the ability of units to handle the traffic, 
It was therefore necessary for the M.P.O. to maintain records and statistics 
upon which he could draw for this vital information. The methods of obtaining 
these statistics were as follows :-

(i) Provision control record cards {P.C.R. cards) were raised for every item 
for which the M.P.O. was responsible, each reference number being 
given a separate card for serviceable, unserviceable, repairable, red 
carded and wiclassified stocks. For example, nearly 250 separate 
cards were held relating to various Marks of 500 lb. bombs alone, as 
the type of body, filling, Marks or type of pistol fitted, necessitated a 
separate reference number. The P.C.R. cards were kept up to date 
from maintenance units' posting slips, forwarded daily by despatch 
rider, giving the movement of stocks and final stock balance for the 
previous 24 hours. This gave an up-to-date detailed record of the 
disposition of stocks within the Group. 

(ii) Pattern cards were raised for all active items where stocks were held 
under several reference numbers. They consisted of a consolidation 
on one card of the stocks and distribution of, say, various Marks of 
500 lb. bombs, together with the components necessary to make those 
stocks ' ready-to-drop.' They were made up daily from the corrected 
P.C.R. cards and presented a picture of the latest stock figures in a 
form in which they could be readily assimilated and used. 

(iii) Bomber Command stock returns took the form of a 'daily signal giving 
stocks of bombs and components on airfields as at llOO hours. It 
consisted of a list oi items in short supply and/or under heavy 
consumption, varying according to the type of operations being 
carried out. 

(iv) Forecasts of bomb filling at Royal Ordnance factories, with production 
estimates, were received periodically from the Air Ministry, Ministry 
of Supply and the Ministry of Aircraft Production, giving detailed 
programmes of output from various sources. 

(v) Shipping advice notes (Form 1681) were received 7 days before convoys 
docked and gave the details of intake into British ports from the 
U.S.A. together with a reeiuest for consignment instructions. It 
stated the number and type of bombs, the vessel number and 
approximate place and date of arrival. The M.P.0 . would then 
allocate the particular consignment to where it was most needed. 

(vi) The daily traffic signals were received from maintenance units showing, 
under code, the nwnber of wagons held filled, number loaded and 
unloaded during the day, standing overnight, filled and empty, etc. 
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{vii) A traffi.c control board was maintained in the M.P.O's office giving 
<letails of daily traffic signals under various units and a summary 8f 
traffic allocated from ports and factories to the units. 

(viii) Constant telephonic liaison was maintained with various Commands 
who provided advance information of pending operations. 

This information enabled the M.P.O. and his organisation to place the right 
stocks in the right place at the right time, and the manner of distribution to, and 
the operation of, the three types of units used in the forward ammunition depot 
scheme was as follows :-

(a) Reserve Ammunition Depots. These depots were provided with a 
capacity of 20,000 to 40,000 tons H.E. Their fwidion was to store, 
receive, issue, modify and maintain reserve stocks of explosives to 
provide against breakdown in the forward supply programme. They 
also covered shipping requirements and the detailed distribution to 
forward ammunition depots of small items such as pyrotechnics 
which could not economically be distributed direct from factories and 
ports. 

(b) Forward Ammunition Depots, These depots were tactically sited in the 
forward area and had a capacity of 10,000 to 20,000 tons H.E., 
enabling them to handle the requirements .of 15 to 25 heavy bomber 
squadrons, operating from 10 to 15 airfields situated within a radius 
of 25 miles. 

They held a stock of ' active • explosives of sufficient size to provide 
a ' cushion ' to cover any breakdown in the supply. As a Command 
withdrew stocks from this cushion to replace their expendih,rre the 
type of weapons in the pipeline was adjusted accordingly. So when a 
sudden switch was made, say, from strategical to tactical weapons, the 
expenditure was replaced from the tactical cushion stocks, whilst the 
flow of strategic weapons was maintained in the pipeline until the 
strategical cushion had been replaced. The flow was theri adjusted 
to whatever tactical bomb load was being expended. This pennitted 
the direct routeing of bulk. consignments from ports and factories, 

· mainly by complete trainloads, thus obviating all but the last four 
of the nine handling stages previously necessary. About 25 per cent 
of these bombs were off~loaded onto squadron motor transport, 
thereby reducing the handling to only one stage within No. 42 Group. 
The smooth .flow of supplies was greatly assisted by the ability of 
these units to store any production which was temporarily surplus 
to operational. requirements. 

(c) Air Ammunition Parks. The third type of unit had a capacity of 500 
to 1,000 tons H.E., and were known as air ammunition parks. These 
were sited in outlying areas to cover the comparatively small and 
infrequent demands of Coastal and Fighter Commands. Their 
a.imelds, scattered as they were all around the coast of the British 
Isles, were difficult to supply. However, this was largely overcome by 
building up station stocks in advance of any pending operations. 
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The nomenclature of maintenance units was later altered and reserve ammuni­
tion depots (R.A.D.s) became ammunition depots (A.D.s), forward amm,unition 
depots (F.A.D.s) and air ammunition parks (A.A.P.s) both became air ammuni­
tion parks, but the functions of the individual units remained essentially 
unchanged. 

The Developrnent of Satellite Stora~e 

Early in 1940 satellite storage units of from 1,500 to 4,000 tons capacity were 
constructed adjacent to all the A.A.P.s and held duplicate stocks to the parent 
park, so that in the event of enemy attack making the parent park unusable 
the satellites could be occupied and operated ,. As the danger from enemy attack 
lessened these satellites were absorbed into the general storage plan of the 
parent park, thereby providing much-needed extra capacity to meet increasing 
storage co~itments. In practically every case these satellites were constructed 
by unit labour. A large number of sawdust roads were constructed and these 
proved to be so satisfactory that they were still in use in 1945. 

The Difficulties in Maintaining Supplies 

The maintenance of the whole supply organisation involved considerable 
work and the prevention of any breakdown was only possible by the use of 
considerable pre-planning and close co-operation on the part of all concerned. 
The issue was further complicated by the fact that each type of aircraft had its 
own particular aiming and bombing pattern and that whilst bombs were 
allocated from ports and factories most of the remaining components came 
from divers sources of supply. 

During the heavy operational period 1944-45, practically every item required 
was in short supply and components came from production at a rate only just 
sufficient to match up with bombs. These were being e~ended at the same 
rate as they were being replaced, so that _every allocation made had to be 
considered in relation to the overall supply situation. The Master Provision 
Officer had in many cases to decide the highest priority requirement between 
United Kingdom, the continent of Europe and overseas theatres. The flow in 
the pipeline to Bomber Command was interfered with as little as possible, 
allocations elsewhere being made against stocks which did not exist, the items 
being diverted from production at the last moment to phase.in with the estimated 
time of call forward. 1 

Supplies to the 2nd Tactical Air Force 

The supplies to the 2nd Tactical Air Force operating from the United 
Kingdom were effected from the southern maintenance units. For some time 
before operations commenced fi>f the liberation of N.W. Europe, stocks of 
explosives and packed aviation fuel were built up at Longparish, Chilmark and 
Charlwood. Detailed estimates of consumption through the various stages 
were, however, provided later to the Master Provision Officer by H.Q., 2nd 
T.A.F., and stocks at the W1its were adjusted, as far as possible, to cover this 
expenditure. 

1 Detailed statistics are shown at Appendix 13. 
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Several of the most important items were in very short supply and road 
transport from the factories was used to ensure that every item was available 
to the airfields immediately manufacture was completed. 

When operations commenced, 2nd T.A.F. aviation fuel and ammunition parks 
were formed and operated in order to gain experience before proceeding to the 
Continent. Demands for day-to-day requirements were telephoned to the 
Master Provision Officer and he allocated the demands to the unit most suited 
by virtue of location and stock, 2nd T.A.F. transport then collected by road. 
The issues of packed aviation fuel to the Continent, the Channel Islands, Norway 
and Denmark were normally by means of air transport, and up to the end of 
May 1945 amounted to 397,598 Jerricans (each containing 4·58 gallons} and 
14,908 barrels.1 

Major Incidents Involvin~ the Loss of Explosives and A viatlon Fuels 

On Sunday, 25 January 1942, the roof of the underground storage tunnel at 
No. 31 M.U., Llanberis, collapsed. This blocked the main entrance and both the 
railway siding and Decauville track, and either buried or rendered inaccessible 
the total contents of the tunnel comprising some 14,277 tons of explosives, 
bombs, depth charges and T.N.T., representing about one-seventh of the total 
stocks of these items held at ammunition depots in the United Kingdom. There 
was no loss of life or serious casualties; although 22 ainnen and one civilian were 
working in the tunnel at the time. The commitments of this unit were dispersed 
among other depots in the Group and storage of stocks of high explosives 
transferred to a No. 31 'M.U. satellite at Rhiwlas. As a result of this accident 
and matters arising out of the inquiry, a thorough inspection was made of 
similar depots. A number of cracks were found to be appearing in the tunnel 
at Harpur Hill and arrangements were made to have all oversea issues made 
from this unit to enable pennanent preventive work to be carried out. The 
inquiry at Llanbel'is exposed a number of technical deficiencies in this type of 
storage depot and steps were taken to rectify them. 

An even more serious incident occurred at No. 21 Maintenance Unit, Fauld. 
on 27 November 1944, when an explosion occurred in the new area of the hi,gh 
explosives. mine. Twenty-six R.A.F., civilian and Italian personnel were killed 
and ten injured. The loss of high explosives destroyed in the actual explosion 
was estimated at 3,500 tons, to which must be added the stocks damaged in the 
old area. There were five hundred and eighty-four 4,000 lb. bombs in the new 
area and these formed six-sevenths by weight of the stores lost. All under­
ground storage had to be closed, but issues and receipts on a reduced scale were 
continued from the three outside storage sections. 

In June 1942 an aviation fuel tank was hit by a stick of 500 kilo bombs during 
a general attack on Poole Harbour, but the fuel did not catch fire. The tank 
contained 1,300,000 gallons of fuel and much of this found its way into an 
adjacent lake from which it was possible to salvage 260,000 gallons. 

1 The technical opeTatioo of bulk iostallations (Pluto, etc.), the storage of packed aviation 
fuel, and the delivery of bulk i-equlrell).ents to a.iTfields on the Continent were Army 
responsibilities and lie outside tbe scope of this narrative. 
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The Preliminary Education of the U.S.A. Ordnance Corps and the 
Handin~ over of Depots to the Amerlcans1 

The Group were responsib1efor what may be termed the prelim.inary education 
of the U .S.A. Qrdnance Corps in the storage and handling of explosives under 
field storage condit ions. On 22 May 1942, representatives from this corps 
visited H .Q. , No. 42 Group to discuss the disposition of United States explosives 
reaching the United Kingdom and the training of the first draft of American 
personnel. Further discussions on 19 June 1942 covered the possibility of 
having to store 100,000 tons of American ammunition during the next 3 months. 
On 4 September 1942 storage at Braybrooke was loaned to the U.S.A. Services 
of Supply and stacking of bombs commenced. It was decided to move R.A.F. 
stocks from Gravelly Wood and make immediate arrangements for the opening 
of an additional site at Melton Mowbray, which, together with road extensions 
to No. 220 Maintenance Unit, Wortley, could then also be used for American 
stocks. All units se:rvmg U.S.A.A.F. airfu.lds were eventoally ~en over by 
them. 

Chemical Weapons 9 

At the end of l940 i_t wa5 decided to increase considerably the stocks of 
chemical weapons which were held forward at the parks, and separate storage 
areas were sited ior this purpose. The first of these was. at No. 94 Maintenance 
Unit, Bamharn, where a large wood was utilised ; and so that the unit could 
accept weapons coming off production, storage had to be improvised and sawdust 
roads constructed to give access f9r road vehicles. These improvisatfons were 
so successful that they weie still in use four years late:r. 

In 1943 undergTOund storage for bulk 9locks of war gases was introdHced, and 
this type of storage, in conjunction with forward filling plants, was constructed.• 
The method of storage and filling was also adopted by the U.S.A. ChemicaJ 
Warfare Section at the same time. 

Chemical weapons presented special handling, transport and storage problems 
on account of their proneness to leakage. There was a small _percentage of 
leaky weapons even under ideal storage conditions and great care therefore had 
to be taken to iso.Iate stocks. Leaky weapons had to be rendered ha~ by 
means of special decanting equipment and courses of instruction were therefore 
given to personnel handling these weapons. Leakage during transit was finally, 
reduced to a minimum by improved manufacturing methcds and rigorous 
inspection at the factory. 

Supply of Aircraft Oxygen~ 
In March 1941 the estimated total requirements of Bomber and Fightet 

Commands for breathing oxygen were 23,500,000 litres per week, rising to 
32,250,000 litres per week by Detember of the same year, and 40,650,000 litres 
per week for July 1942. These figures were calculated on the basis of intensive 
operational effort by day and did not include reconnaissance or Army 
Co-operation squadrons. 

i. No. 42 Grou'p O.R.B. 
• No. 4.2 GToup O.R.B. 
• Nos. 80, ~g and 95 Maiute:naoce Units. 
4 Maintenance Command O.R.B., 1941, Appendices' A, r and G. 
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The combined filling capacity of all tlM: plants within the oxygen organisation 
iD March 1941 was:-

Working one shift 
Working two shifts 
Working three shifts 

11,105,000 litres per week 
22,210,000 ., ,. ,. 
33,315,000 ,. ,, ,. 

. It was therefore recommended that the capacity of existing plants be 
increased to meet the budgeted consumption figures for July 1942, and that 
4 spare compressors and driers be held in reserve to cover damage by enemy 
action or for expansion purposes.. 

On 13 May 1942 the scale of issue of oxygen transport cylinders was altered 
making it necessary to allot additional quantities of cylinders to F.A.D.s, 
A.A.P.s and to the B.O.C. :filling factories.1 

The rapid expansion of Bomber Command and the increasing- number of 
s&rties being made, together with the- large number of U.S.1\.A.F. squadrons 
being based in the United Kingdom, necessitated the construction of new 
(Kentford) type oxygen plants at No. 42 Group units, the first of which was 
scheduled to be installed at No. 202 M.U., Longparish, by March 1943. With 
fl'r.e installation of these plants the major production of breathing oxygen was 
~en over and became t.he ~onsibility of No. 42 Group.• 

No, 42 Group Aviation Fuel and Oil Branch 
The development of the arrangements for the supply of avmtion fuel and. oil 

up to April 1940 will be bind in Part I, Chapter 3. 

'The supervision of the functwnal wotk. of the aviation fuel reserve and 
distributing depots was delegated to No. 42 Group. They were responsible that 
proper records we1e maintained, that adequate stocks were available when. and 
whe.re required, and that the quantities of fuel discharged from ocean tanke& 
into port installations we.te fully checked. 8 

The operation of the fuel installations,. and also of the road tankers for delivery 
to units, was undertaken on behalf oi the Air Mimstry by the Petroleum Board.. 

Distribution by the Petroleum Board of A viatJoo Fuels and Oils in the 
Unite.d Klnidolil:' 
The- development flf the a!l'l11dlgements for the supply of petrol and oil to the 

Ro.yal Air Force~ the war may- be divided into six phases. 

The fust stage· in the story is the ixe-war planning', Then come~ the; stock­
taking of the static war period from Septemba 1939 to April/May 1940.. Then 
follows t:h-e Battle of Britain (July and August }940) and~ period of cOllllter­
invasion an-angements. 1941 saw the expansion dlf ili,e bombing pn>g;ra.DJDJe·; 

r Details of the old and new sea.Jes by units are shQwn in A.ppendu 11 . 
•· Details of the supply organisation for breathing oxygen to operanonal units during- the, 

liberation of N.w . Europe are s.bown in Diagram 15. 
a No. 42 Group O.R.B.s. · 
• Brief history of the w.ar-tiroe aistribution 0£ aviation, fuels and wbricating oils to-the 

RA.F. aud the· U.S-.A.A.F: in the U-nited Killgdom. Prepared by the Petroleum Board. 
1945.., 
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1942 the entry of the U.S.A. into the war and the beginning of the. problem of 
peak deliveries; 1943 the peak planning and the growing air offensive; 1944 
the year of iuliilment and' D' Day; 1945 the final heave and the knock-out­
the period of acute stock shortages. 

Pre-war PlannJni 
Planning for war between the major oil companies and the Air Ministry began 

in 1935-36. Under peace-time conditions the Air Ministry's requirements of 
petrol and oil were supplied on contract by the various oil companies, each 
through the medium of its supply depots. The increased requirements of the 
Royal Air Force during war-time, together with the necessity for strategic 
reasons to hold larger reserves of stocks, particularly at main installations at the 
ports, made it essential that a special war-time aviation petrol and lubricating 
oil system should be planned and built to supplement the oil companies' own 
facilities. Decisions as to the size, number and locality of aviation main 
storage$ and local distributing depots were taken by early 1937 and the selection 
of sites and actual building began. The contracts for building were placed with 
the major oil companies. 

Although discussions took place as to whether the Air Ministry would operate 
their own distributing system under war conditions or whether the oil companies 
would do so, no final decision was, in fact, taken until the day war broke ouL 

Tbe question of who was to undertake the distributing ultimately made no 
difference whatever to the closeness of the co-operation between the Air 
Ministry and oil companies. The most detailed plans were prepared of how tile 
approximately 100 stations operating at the beginnin,g of the war were to be 
supplied and the alternative methods to be adopted to meet the emergencies of 
war. The first scheme assumed stocks available on the east coast, the second 
scheme assumed the closing of the east coast to shipping and the supply of the 
east coast areas (the real operational areas) by rail from the west. A large 
number (about 60) oil company depots were earmarked for use as Aviation 
Depots, either to supplement the Air Ministry's own depots or to operate should 
war come before all the Air Ministry's depots were ready. The beginning of the 
organisation for emergency railhead operations in the event of enemy damage 
was also laid down. 

A meeting bad been arranged with the Air Ministry at 1030 hours on 
3 September 1939 to decide, who would do the job of distributing aviation 
petrol. In the light of the previous planning, and in order that the ftill facilities 
of the oil companies could be immediately at the disposal of aviation fuel 
distribution to meet any emergency, the Air Ministry asked the oil companies to 
undertake the task. The fact that the oil companies had completed the most 
detailed plans to join togethor--and become the Petroleum Board, which had 
similar responsibilities for the Army and the Navy, weighed considerably in 
making the decision. The question of the terms and charges under which the 
scheme would work was left until later~getting on with the job was the first 
consideration. 

The Petroleum Board had undertaken to provide 700 railcars of the 1,000 
likely to be required within the first year of war, the Air Ministry having 
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ordered the remaining 300 before war began. About 100 .r-oad vehicles were also 
required which the Board undertook to provide together with the necessary 
driving personnel-also storages at ten main installations as well as 56 inland 
distributing depots. Most of these inland depots (not required for the peace­
time supply of aviation petrol) were cleared and filled with aviation petrol prior 
to the outbreak of war and were ready to meet aviation requirements from zero. 

Peace-time aviation requirements were about 6,000 tons per month, little 
more than the consumption of one of the largest stations in the later years of 
the war. The estimated war consumption was expected to begin at about 
43,000 tons per month, to rise eventually to 70,000 tons and perhaps ultimately 
to 100,000 tons per month. There were 100 stations to be supplied, only eight 
of which were expected to require 1,000 tons per month or more. There were at 
the end of the war about 600 stations, about 40 of which consumed 3,000 tons 
per month or more. 

There were only two grades of petrol required initially, 87 and 77 octane. 
Ultimately there were six grades with many additional experimental grades. 
There was only one grade of lubricating oil initially-eventually there were 
eight grades, apart from additional experimental grades. 

At the beginning of the war the number of depots handling and distributing 
aviation fuel were :-

Air Ministry (14 Aviation Fuel Reserve Depots and 15 Aviation Fuel 
Distribution Depots) 29 

Petroleum Board (10 installations and 56 inland depots) 66 

A,t the end of 1944 there were:-

Air Ministry and Government storages (35 A.F.R.D,s, 35 A.F.D.D.s 
and 8 Government storages) 78 

Petrolewn Board (13 installations and 59 depots) 72 

Stocktaking of the Static War Period 
During the static war period up to April/May 1940 there was a period of 

stocktaking and perfecting the original plan. The consumption in the early 
months was only about one-third of the estimates. The chief incidents of the 
pe.riod, aparl from the completing of more A.F.D,D .s, were the completion of an 
inspection plan in November 1939, the taking over of lubricating oil distribution 
in Febroary 1940 and the successful organisation at speed of the first of many 
complicated grade changes from 87 octane to 100 octane at operational Fighter 
and Bomber Stations. 

Apart from United Kingdom distribution of aviation fuel, the Board organised 
during this period, in conjunction with the Air M'""mistry, large shipments of its 
own barrels filled with petrol to France. 

The Battle of Britain and Counter-Invasion Arrangements 
The Battle of Britain in July/August 1940 was the Board's first battle test­

not only of their civilian drivers making deliveries to stations under enemy 
fire but also of their flexibility in meeting a sudden concentration of demand, of 
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providing further 30 ft. X 9 ft. tanks to improve station storage and of the 
organisation of barrel and tin supplies to keep stations going even when their 
storage (e.g. Eastchurch) had been destroyed. 

The latter half of 1940 and the early months of 1941 also saw the introduction 
of tp,e emergency arrangements to deal with the possibility of invasion-the 
withdrawal of road vehicles, drivers and depot personnel -to back areas should 
the necessity arise, the daytime running of trains (the loss or damage to a large 
number of railcars would have seriously affected the Board's ability to keep the 
Royal Air Force suppl ied so as to counter the invasion), the detailed planning 
wit h the Military Movement Control Officers and the Ministry of War Transport 
Road Engineers to enable vehicles to get through to stations irrespective of 
mad damage, the organising in conjunction with the Air Ministry Signals Branch 
of a detailed communication system which would ensure unbroken contact with 
stations, the preparation of railheads witb necessary personnel and pumps to 
take over supplies in the event of any key A.F.D.D.s being put out of action; 
also the building up of package dumps. The consumption in 1940 of aviation 
petrol was 306,000 tons. The consumption in 1941 was 676,000 tons. By the 
end of 1940 five grades of lubricating oil were already being handled. 

With Britain the garrison and the strategic base for continuing the fight 
against Germany, it was clear that eventually the maximum figure of 100,000 
tons a month of aviation fuel previously contemplated would be largely 
exceeded but by how much it was impossible to foretell. It did not seem that 
the distributing organisation would require to be -radically improved even if 
that were feasible. 

The Expansion of the Bombing Programme 
1n 1941 the R.A.F. bombing programme began to expand and the problem 

of organising for the fluctuating R.A.F. requirements began to r equire very 
special attention. The new estimates indicated 100,000 tons per month by the 
end of 1941 and 135,000 tons per month by the summer of 1942. Six additional 
distributing depots were suggested as well as additional petrol and lubricating 
oil railcars. The beginning of tbe problem of peak deliveries prompted the Board 
to suggest the introduction of the special ullage system for controlling supplies 
to stations and for emphasising the necessity for the closest co-operation between 
distributing depots and stations if the hlghly fluctuating requirements at 
stations were to be met, especially in view oi the small station storage- but the 
time for its introduction was not yet. The Air Ministry were also at this time 
proceeding with their plans to increase station storages. Gomplicated ' Contact 
Sheets ' for stations were introduced to give all concerned the alternative routes 
of communication whereby contact between stations and the Board could be 
ensured under any emergency. 

The Entry of U.S.A. into the War 
1942 saw the arrival of the Americans-they took over four stations. · It was 

clear by now that the consumption figures were going to exceed any previously 
· known calculation. The actual consumption peaks during 1942 approximated 
closely to the estimated peak of 135,000 tons per month. With the arrival of 
the Americans, the ' hotting up ' of the pace of the war and t.he possibility of 
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a Second Front, not only was it certain that much larger peaks would have to 
be dealt with but the hotter the _pace the more difficult it was gob'tg to be to 
ensure accurate forward estimates. 

An additional 400 railcars was agreed at the beginning of 1942 and one or two 
more depots. But new consumption figures over the 200,000 tons per month 
mark w_ere beginning to be mentioned. In order to avoid increasing the burden 
on rail transport which the increased conswnption would otherwise involve, a 
new pipeline was built in 1943 to enable a new peak of 220,000 tons per mopth 
to be met. 

At the end of 1942 a proposal was agreed to provide an additional 300,000 tons 
of aviation petrol tankage. Of this some 40,000 tons were set aside to provide 
additional tankage at rustributing depots, but the scheme was mainly intended 
to provide as near as possible the 6 months' overall aviation stock the Air 
Council required in view of the risks of the U-boat campaign and the anticipated 
but somewhat unpredictable increases in consumption. 

1942 and early 1943 produced the first crises in meeting the special difficulties 
of peak demands at stations provided with inadequate storage. Bombing could 
only be done in suitable weafher by Bomber Command (at this stage) on moon~ 
less nignts, and by the Americans on suitable days. Even if a station had its 
planned storage of a week's consumption, during a peak period the average 
storage of a week became no more than the requirements for 2 or 3 days; and, 
as many stations had not got their planned storage, there were many where the 
storage represented a day or two days' storage at peak expenditure and in 
certain cases even less. The station equipment officer was continually on 
tenterhooks depending on the Board's vehicles to maintain an unfailing flow, 
and never at any time did he have any real reserve in his storage. The Board, 
for their part, were in considerable doubt as to what was the exact position at 
the stations, and the task of ensuring an unfailing flow, on the arrival of which 
the continuance of flying depended, was a terrible strain. Various methods of 
intensifying the deliveries to meet the peak requirements were explored and 
eventually a daily ullage return, to be rendered by aerodromes to their supplying 
depots, was introduced to replace theprevious block-order system; the transport 
arrangements were reorganised and enlarged ; a system of traffic control was 
brought into being and the facilities at the depots for discharging railcars and 
loading road vehicles were increased. l 

1943-The Year of Planning 
The original estimates for 1944 called for peak monthly deliveries of 300,000 

tons and provided for an expenditure of £25,000 on improving the rail issuing 
facilities at Air Ministry depots and £60,000 for improving the pumping 
capacities and loading bays at the distributing depots. These improvements 
were necessary to avoid delays rn the loading -of vehicles scheduled to do &---8 
loads and 250 miles per day and in handling railcars which were to deal with 
85-100 tons per month against a former figure of 50 tons per month. 

In October 1943 the Petroleum Board were advised that the Quebec Con­
ference had estimated that tbe intensification of the war on Germany decided 

1 A note prepared by the Petroleum Board showing how these improvemeots were 
developed is at Appendix 12. 
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upon would result in the peak consumption of aviation fuel in the United 
Kingdom being increased from 300,000 to 420,000 tons per month. Following 
a number of urgent meetings it was decided to lay an additional pipeline to 
carry the extra 120,000 tons, (This new line was eventually called upon to deal 
with 300,000 tons per month by itself.} 

Further extensions to depot facilities costing £200,000 were agreed in 
November and the paper wo:rk was completed by the end of December. The 
Board had 3-4 months, at a time of desperate labour, material and transport 
shortages, to produce these vital improvements, including two new ' stop-gap' 
depots at Ellingham and Chappel. 1 

Reference has been made earlier on to the meagre station storage for aviation 
fuel, and in view of still-increasing consumption in the heavily loaded East 
Anglia and Lincolnshire areas the Board proposed towards the end of 1943 that 
selected stations, i.e. key stations some distance from their supplying depot, 
should have their storage increased to the level of 216,000 gallons (no more than 
two days' stock at peak rate) at the expense of a number of operational training 
units in the middle and west of the country where at many points 72,000 gallons 
of extra storage was about to be installed to bring them up to the standard 
144,000 gallons level. The Board's proposals in this respect were eventually 
agreed and the majority of the additional storages in the vital areas were built 
and commissioned in time to be of substantial use during the latter part of 1944 
and early part of 1'945. The new peaks of the early months of 1944, however, 
had to be met without these improvements being available- another crisis in 
deliveries. 

The Year of Fulfilment and' D I Day 
In March 1944 the Petroleum Board were faced with one of their most difficult 

tasks of the war. It had been decided previously that the advanced landing 
grounds (A.L.G.s) on thesouth coast, which had been prepared for the liberation 
of Europe, were to be provisioned with packed aviation fuels and oils, but at the 
eleventh hour the Board were requested by the Air Ministry to furnish supplies 
in bulk of both fuel and oil. The A.L.G.s were equipped with only two 
30 ft. X 9 ft. tanks at the outset and with only one concrete apron for the 
discharge of vehicles into storage and the issuing of supplies to aerodrome 
refuellers. It was visualised that these A.L.G.s would have a peak daily con­
sumption according to areas of 10-45,000 gallons. Once the decision had been 
taken that they were to be supplieq :in bulk, it meant that with the short time 
available an intensive programme was necessary to provide extra facilities in 
the way of additional storage at the heaviest points coupled with additional 
discharge arrangements, provision of auxiliary pumping units and separate bulk 
storage for lubricating oil. Only by the Board's engineering staff corning to the 
rescue was the additional work completed in time, and it is true to say that 
without the extra facilities the A.L.G.s could not have handled in bulk the 
heavy daily quantities. i 

During discussions with the Air Ministry, the R.A.F. Movement Control had 
serious doubts as to whether the Board's transport would be adequate to cater 

1 Details of this extension programme are given in Appendix 12. 
2 The manI)er in which the many difficulties were overcome is described in Appendix 12. 
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for the deliveries in view of the 1ikeliliood of enemy bombi.n,g and restricted 
freedom on the roads. Detailed planning, however, with the War Office Move­
f!lent Control had the desired results. 

'D ' Day went off as planned with the highest daily peak of deliveries-----
25,000 ton&--so far reached. t 

It was thought that the peak had been reached and that thereafter deliveries 
would diminish, but it was not so. The peak for June (the • D ' Day period) 
was 550,000 tons and 557,000 tons in August; the figures for March and April 
1945 were 640,000 tons and 631,000 tons respectively. 

Conditions were not improved by an acute shortage of vehicles, drivers and 
railcars to meet aviation consumption in 1944, but with the help of the Air 
Ministry and War Office 200 additional Bedford ' Scammells ' were secured. 
Also, through the good offices of the U.S. Area Petroleum Office, the U.S.A.A.F. 
loaned the Board SO of their refuellers for which British drivers had to be 
speciaJJy prepared. As to railcars, the Board were fortunate to be able to borrow 
500 American railcars ear.marked to go to France after' D' Day. The number 
of vehlcles employed in carrying this very considerable load was 700, with 
1,800 drivers. 11 

The feature of th last two climax troubles of the war was the highest peaks 
ever in consumption, coupled with the lowest ever stock. Against the target 
of six months originally suggested by the Air Council the Board had on 19 April 
1945 only 14½ days of usable stock of 100 octane.3 

In Appendix l2 is shown the actual consumption over a period as compared 
with the estimated consumption. It will be seen how almost impossible it was 
to predict forward consumption and shows the flexibility of the organisation 
required to meet that consumption . 

1 Appendix 12- Report by the Petroleum Board on the Liberation of N.W. Europe. 
i A review of the intensity of performance during \944 is given ln Appe.odi:Js 12. 
a Appendix 12-' Notes on 100 octane stock position, I 9 April 1945.' 
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CHAPTER 8 

No. 40 GROUP-EQUIPMENT STORAGE AND SUPPLY 

The Formation of the Mechanical Transport Companies, 1940 
No radical changes took place within No. 40 Group during 1940. 1 A universal 

supply system was further developed and Nos. 1 and 4 Maintenance Units 
(whose remaining functions were not generally within the scope of No. 40 Group) 
were transferred to No. 43 Group, Maint enance Command. It was decided, 
however, to form ' M ' and ' P ' Maintenance Units at Kidbrooke and Ruislip 
respectively to absorb the No. 40 Group functions hitherto carried out by parts 
of Nos. 1 and 4 Maintepance Units. The ' H ' Maintenance Unit, Dumfries, 
transferred its holding to Carlisle and took over the issue of barrack equipment 
and clothing. Nos. 1, 2 and 3 Mechanical Transport Companies were formed 
within the Group and located at Darlington, Cambridge and Ightham respec~ 
tively. 

The Revision of the Stockholding Polley at Equipment Depotsi 
As a result of the large quantities of stores which were beginning to be 

delivered off war contracts by the autumn of 1940, it became necessary to 
acquire additional storage accommodation in each of the six geographical areas 
served by the universal equipment depots. This accommodation, which 
consisted of suitable requisitioned buildings, was needed to store the low priority 
sections of equipment and also the overflow of equipment from other sections 
of higl1er priority, thereby relieving the growing congestion in the depot sheds 
and pennitting greater dispersion of valuable stocks. 

A conference was held at Headquarters, No. 40 Group on 3 October 1940, at 
which Air Ministry were represented, to decide what alterations to the stock­
holding policy would be necessary and also to lay down the future organisation 
of the existing lettered maintenance units and newly acquired depositories. 
The following proposals were agreed to :-

(a) To establish in each of the geographical areas a self-contained stores 
accounting unit to hold the barrack and clothing ranges of equipment 
and thereby relieve the universal equipment depots of handling and 
accounting for any of these, types of stores. Consumers' demands and 
serviceable surplus returns were to be sent direct to the appropriate 
maintenance unit holding the range of this type of equipment. 

(b) A full range of equipment in the remaining sections would be held in 
each tJ.E.D. except at Milton , and any overflow from these sections 
would be stored outside in -any vacant space in the depositories. 
Equipment so housed would remain on charge and under the complete 
control of the U.E.D. depositories, other than those established as 
self-contained units for barrack and clothing stores, which would be 
controlled as overflow sites of the local U.E.D. 

1 The formation aod growtb <;>f No. ~O Group prior to May 1940 will be Iowid in Part I. 
Chapters 2 an.d 3. 

• M.C. File S.5579. 
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(c) Owing to the limited accommodation at No. 3 Maintenance Unit, 
Milton, it would be necessary, as an exception to the above proposals, 
to establish • B ' Maintenance Unjt, Hammersmith, as a self­
accounting unit for a range of equipment sections in excess of barrack 
and clothing equipment. 

(d) With the exception of Hammersmith, all depositories, including prop­
erties requisitioned for storage, would be under the Regional 
Universal .Depot Commander for the purposes of all major adminis­
tration, i.e. matters of Works Services, defence and discipline. 

It was agreed by Air Ministry that action should be taken -immediately to 
introduce the new organisation in anticipation of their eventual approval. 

As regards the two new self-accounting units to be formed in the Stafford and 
Heywood areas for barrack and clothing equipment, it was proposed to use the 
requisitioned properties lmown as 'Sheffield' and 'The Great World Stores, 
Manchester.' respectively. These would be known as • Q' and ' E' Maintenance 
Units and details of their establishments, etc., were submitted in due course. 

Broadly speaking, the following wiits were under the jurisdiction of No. 40 
Group at the end of 1940 :-

Six Universal Equipment Depots. 
Six Barrack and Clothing Depots.1 

Three Mechanical Transport Companies. 
Eight Miscellaneous Units. 

Further expansion took place during 1941 , the most notable feature being the 
introduction of the equipment parks and an inte.mal reorganisation resulting 
in the formation of the universal equipment wings. 

The Introduction of the Equipment Parks 
During 1940 considerable experience had been gained of delays to which rail 

and postal services were subject as a result of air attack, and although only one 
area may have been the object of the attack the interruptions to communications 
were found to be both widespread and cumulative. The results of a possible 
intensification of this enemy air attack were therefore viewed with considerable 
misgivings. 

A further aspect which gave some cause for concern was the heavy retail load 
imposed on the supply system by stations demanding direct on the depots. At 
that time there were 478 R.A.F. units all demanding separately and each item 
was dealt with as one transaction throughout the process of supply. The 
system was already creaking beneath the strafu imposed on it by th.e depots 
and by the Master Provision Office (M.P.O.) having to handle so many piecemeal 
demands from co.nsume.-s. With the projected expansion of the Royal Air Force 
it was difficult to see how efficiency could be maintained unless demands were 
'roUed up ' in some way so as to reduce the number of separate transactions. 
Ten separate demands for one item took almost ten times as much time and 

1 Includes ' C' Maintenance Unit, Coventry, which was destroyed by enemy action in 
November 1940, but was oot, however, finally disbanded until March 1941. 
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labour to deal with as one demand for ten times the quantity. fo these circum­
stances it therefore seemed that the existing supply system was not altogether 
suited to the changed conditions of warfare in the United Kingdom; and that 
furthermore, with such long lines of communication and the increasing number 
of stations which would have to be supplied, there was liable to be a real danger 
of a breakdown followed by a further loss of efficiency due to the introduction 
of extemporised measures. 

The problem, therefore, was how to improve this position without making 
the supply organisation too complicated, and with this end in view the following 
proposals were evolved :-

(a) To fonn stores holding parks located forward with the operational units 
and to call them equipment parks. 

(b) To supply the parks by bringing forward a portion of the available stock 
then held at depots, whilst at the same time absorbing some of the 
stock authorised to be held at stations. The parks would be required 
to stock only airborne stores, as other stores were common to all 
stations and speed of supply was not of paramount importance. The 
suggested stock establishments for the parks were three months 
maximum and two months minimum of the airborne sections of 
stores. 

(c) The parks were to maintain stocks by submitting monthly to the parent 
depot a statement showing the stocks required to bring them up to the 
maximum, regardless of whether the minimum had been reached. 
The depot would issue against this statement as stocks became 
available throughout the month, but would not take inability action. 
The statement would be closed and superseded on receipt of the next 
monthly statement. Any item which had not been supplied by the 
depot against the previous month's statement would not be regarded 
as ' due in ' when compiling the current statement. 

(d) If a park could not issue to stations because it was out of stock of the 
item or the item was new, the pa,k could demand direct on the Master 
Provision Office. (M.P.O.) to cover its outstanding commitments 
plus a reasonable quantity to cover consumption until the end of the 
month. Any demands so placed would be regarded as' due in' and 
would be discounted on any subsequent demands to the M.P.O. and 
also on the monthly state,ment to the depot. 

It was claimed that the introduction of the above proposals would reduce 
delays on demands for short stock items on the M.P.O.s, save three to four days 
in supply, provide a daily supply of all available items to units and reduce the 
number of transactions at the Univ&mu Equipment Depots (U.E.D.s). As the 
bulk would be taken further forward this would save much piecemeal issuing at 
U.E.D.s. With a reduction in labour and transport the U.E.D.s would handle 
no inabilities for operational units, whilst there would be a reduction in abilities 
on stock demands handled by the M.P.O.s. The centralisation of stocks at the 
parks would permit a reduction in the stocks of items seldom used by tne 
squadrons, without seriously reducing their availability, an availability which 
could now be more easily extended to other areas in the event of an emergency. 
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It would also increase the dispersion of stocks from the U.E.D.s and the con­
sumption would be reflected in the provisional records earlier on account of the 
bulk issues made to the parks. 

At a meeting held at the Air Ministry on 27 March 1941 it was agreed to 
recommend that two or three of these equipment parks should be formed on an 
experimental basjs. Perth and Inverness were accordingly selected and they 
were required to supply equipment in the airborne ranges to 14 and 8 operational 
stations respectively. No. 17 Maintenance Unit, Perth, and No. 79 Maintenance 
Unit, Inverness, were formed in June 1941, and these were followed by No. 74 
Maintenance Unit, Bough Beech, No. 87 Maintenance Unit, York, No. 203 
Maintenance Unit, Newark, and No. 204 Maintenance Unit, Rushton. No. 44 
Maintenance Unit, Holywood, had previously been established to meet supply 
difficulties in Northern Ireland. Further parks were opened in 1942 and 1943 
and details of the formation of these appear latei;-. 

Miscellaneous Units 
A marine craft storage unit was formed at Dumbarton during the year and 

was designated No. 62 Maintenance Unit, and a mechanical transport storage 
unit, No. 99 Maintenance UnH, was formed at Derby, in ex-Balloon Command 
accommodation. 

No. 4 Mechanical Transport Company, London (M.T. Company), was trans­
ferred to No. 40 Group and Nos. 5, 6, 7 and8 M.T. Companies were formed within 
the Group during the year. ' C ' Maintenance Unit, Coventry, which was 
completely destroyed by enemy action during November 1940, was finally 
disbanded during March 1941. No. 61 Maintenance Unit (in the 'projected 
stage' this was known as No. 57 Maintenance Unit) the seventh and last of the 
Universal Equipment Depots was fonnedinJuly 1941 and progressively assumed 
..in issue load. This resulted in a further variation in the .dispersal policy and 
adjustment of the regional areas. 

'M' Maintenance Unit, Kidbrooke, and 'P' Maintenance Unit, Ruislip, 
ceased to exist as separate units in August 1941, and the responsibility for their 
administration was transferred to 'A• Maintenance Unit, Wembley. Similarly, 
' A ' Maintenance Unit absorbed the functions of ' B ' and ' D ' Maintenance 
Units. · 

' G ' Maintenance Unit, Norwich, and ' L ', Maintenance Unit, Salford, were 
also clisbanded. ' F ' Maintenance Unit was transferred to Kettering with effect 
from 13 October 1941, and 'K' Maintenance Unit, Shepton Mallet, was trans­
ferred to the Ministry of Aircraft Production. 

The Formation of the Universal Equipm~t WJngs1 

Since its inception No. 40 Group had been rapidly expanded as regards both 
the number of units which it had to control and the extent of its respon­
sibilities. By February 1941 the Group comprised 20 self-accounting units and 
a large number of hired premises which were used for overflow stocks. Of these, 
16 were directly controlled and administered by Headquarters, No. 40 Group, 

1 M.C. File -S.5750. 
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the other four being administered by the Group and controlled operationally by 
the Air Ministry. The strength of the Group was 450 officers, 4,700 other ranks 
and 16,600 civilians. Numerous other units were either under construction or 
contemplated. 

Owing to this rapid growth and the magnitude of the work undertaken it had 
become increasingly difficult to administer and control so many units from a 
Group headquarters. This situation was further accentuated by the widely 
dispersed location of the units and the impaired travelling facilities and com­
munications, In these circumstances it was becoming impossible for the Group 
Commander to keep in sufficiently close touch with units, so as to ensure 
uniformity and a high standard of efficiency. Much of the time of his staff was 
spent in travelling long distances on visits of inspection and supervision. 

A stage had therefore been reached which demanded the introduction of some 
measures of relief of the direct control of units by the Group headquarters. What 
was required was a strengthening of the administrative side of the headquarters, 
coupled with a reduction in the number of units directly controlled and the 
decentralisation of functional supervision to staffs in closer contact with the 
units. 

The strengthening of the aQministrative staff at Group headquarters would 
leave the Senior Maintenance Staff Officer with the functional control of the 
Group and enable the Group Commander to devote more t ime to the-operational 
and maintenance problems. 

With regard to the decentralisation of functional supervision from Group 
b.eadquarters it was considered that there were two alternatives, both of which 
would strengthen the Group and reduce the number of contacts. . These were as 
follows:-

(a) To establish three wing formations located in the Northern, Midland, 
and Southern Areas, each of which would be directly responsible to 
Group headquarters for functior,al supervision and defence of all the 
units in their area ; or 

(b) To reorganise the Universal Equipment Depots (U.E.D.s) into Univer­
sal Equipment Wings, each wing being responsible to t,he Group for 
the functional control and administration of its own U.E.D. and also 
the other units in its area. 

These two proposals were submitted to the Air Ministry by Maintenance 
Command with a request that approval be given for the adoption of three 
independent wings as outlined in (a) above. 

The Assistant Director of Organisation Establishments (A.D.O.Est.) visited 
Maintenance Command and discussed the proposals at great length. There 
appeared to be two main difficultiesJ Jirst, the problem of geographical disper­
sal, and secondly, that the commanding officers of the Universal Equipment 
Depots were found to be too overburdened to assume responsibility for the 
detached barrack and clothing sites at the lettered maintenance units in their 
zone. 

It was thought that it would be extremely hard to maintain in practice the 
division between functional and administrative control and that the wings 
under the three wing organisation would be bound to grow and the chain of 
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control might become ' post officed.' The second alternative proposal was the 
one favoured by Air Ministry, and it was therefore decided to hold an establish­
ments committee meeting to decide exactly what should be done. They reached 
the conclusion that it would not be satisfactory to interpose wing formations, 
partic11.la.rly as, in their opinion, they would tend to lead to delays and waste of 
personnel. Instead they considered that the U.E.D.s should be suitably 
strengthened so as to relieve the commanding officer and allow him to exercise 
a general supervision over all the units in his area for which be would be 
responsible. 

The original proposals were subsequently reconsidered by the A.O.C., 
Maintenance Command, and the A.O.C., No. -10 Group, in the light of the com• 
mittee's suggestions, and revised proposals were put forward on that basis. 
These were subsequently approved by the Director General of Organisation and 
came into operation on I June 1941. Under this scheme the universal equipment 
depots assumed responsibility for the administration of the units within their 
area as follows :-

U.E.D. Responsible for 
No. 3 M.U. 'A,' 'B,' · D,' ' M 'and' P 'Maintenance Units: 

Nos. 3 and 4 M.T. Companies. 
E ' Maintenance Unit. No. 7 M.U. 

No. 14 M.U ... ' H 'and No. 55 Maintenance Units: Nos. 1 and 
6 M.T. Companies. 

No. 16 M.U .. . 
No. 25 M.U .. . 

' F ' and ' S ' Maintenance Units. 
No. 2 M.T. Company. 

No. 35 M.U .. . 'L' and ' R • Maintenance Units: Nos. 5 and 7 
M.T. Companies. 

In this connection it was decided that ' A ' ' B,' and ' D ' Maintenance Units 
should be telescoped to form o:ne unit, to be known as 'A' Maintenance Unjt, 
and proposals for a revised establishment were prepared. Similarly, ' L' and 
'R' Maintenance Units were telescoped to form 'R 'Maintenance Unit. It will 
be observed that the M.T. Companies were placed geographically under the 
appropriate U.E.D. for the purposes of administration . 

The title of ' Universal Equipment Wings ' was later changed to that of 
'Wing Maint.enance Units' and this organisation remained in operation until 
November 1944, 1 when it was disbanded and three regioi;tal wings were formed. 
The details of the regional wing organisation are included later. 

The Formation of the Ground Equipment Depots 
The main feature of 1942 was the formation of six ground equipment depots 

(G.E.D.s) which were located as follows :-
G.E.D. Location , -

No . 66 M.U. Cuckney 
No. 68 M.U. Bolton 
No. 69 M.U. Sandysike 
No. 70 ~LU. Woodcote 
No. 72 M.U. Roade 
No. 216 M.U. Sutton Coldfield 

l Su Diagrams 16 and 17. 
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UNIVl!RSAL EQU IPMENT WING ORGANISATION 
No. 4(1 GROUP, JUNE 1942 
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These ground equipment depots (with the exception of Nos. 68 and 216 
Maintenance Units) were originally planned as equipment dispersal depots 
(E.D.D.s), each with a total of 240,000 super feet of storage accommodation 
in 32 sheds, each 150 ft. X 50 ft. It was intended that stocks at the equipment 
dispersal depots should be held on deposit to the main stock records kept in 
the affiliated universal equipment depots, but the equipment dispersal depots 
were not intended to receive demands direct from external sources. 

It was apparent, however, that the universal equipment depots themselves 
required further reUef from their retail loads, and after reconsideration it was 
decided to reverse the policy in regard to the equipment dispersal depots so they 
would be in a position to assume full responsibility for the receipt, storage and 
issue of items in the following sections :-

Section l . . Tools. 
Section 3 . . Machine Tools, Spares and· Accessories. 
Section 13 Drawing Instruments. 
Section 16B, E, G and H.. Marine Craft and M.T. Stores and Tools. 
Section 17 M.T. Spares. 
Section 18 Marine Craft Spares. 
Section 29 General Hardware. 
Section 301,. and B. Metals. 
Section 32~, )3 and c Cordage, Textiles and Rubber. 
Section 33 Paints, Dopes, Chemicals, etc. 
Section 41 Marine Craft Spares. 
Section 43A-R Mobile Crane Spares. 
Section 53 Spares for Specialist Vehicles. 

These depots, then renamed ground equipment depots, were made fully .self, 
accounting units and served the same geographical areas, in respect of thei1 
range of equipment, as the universal equipment depots in whose wing area, 
they were located. The initial stocking-up in respect of Nos. 66, 69, 70 and 
72 Maintenance Units was effected by stock transfers of the appropriate 
sections of Nos. 16, 14, 3 and 25 Maintenance Units, the transfers being carried 
out in two phases. As soon as 50 per cent of the stock in any one section had 
been transferred to the ground equipment depot, the ground equipment depot 
assumed the issue load. 

The change in policy in respect of the first four ground equipment depots 
necessitated some variation in the accommodation already under construction. 
The depots were designed merely to hold bulk stocks, but on their assumption 
of responsibility for detailed issues it was necessary to provide ad<litional 
transportation facilities, heating, windows, offices and signals facilities. No. 21& 
Maintenance Unit was formed on I August 1942, the ex-Balloon Command 
accommodation at Sutton Coldfield be.~ taken over for this purpose. 

In June 1942 depots which had hitherto been known as universal equipment 
depots (0-.E.D.s) were renamed aircraft equipment depots (A.E.D.s) and the 
newly formed G.E.D.s (sometimes referred to as general equipment depots} 
were designated ground equipment depots, although their function was to hold 
general equipment in the known airborne ranges. The barrack and clothing: 
depots retained that title and the abbreviation of B. and C.D. 
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The Development of the Static Equipment Parks 

Eight further static equipment parks were open~d during 1942 as follows:-
S.E.P. Location Formed 

No. 217 M.U. Ballymena . . 1 March 1942 
No. 205 M.U. Edinburgh . . 15 May 1942 
No. 210 M.U. Romsey 8 June 1942 
No. 73 M.U. Okehampton 15 August 1942 
No. 208 M.U. Golden Grove 15 August 1942 
No. 207 M.U. Retford 5 September 1942 
No. 89 M.U. Barton Mills 15 October 1942 
No. 211 M.U. Sawbridgeworth 20 December 1942 

These parks were designed to hold equipment in the appropriate airborne ranges. 

The Formation of the Mobile Equipment Parks 
In J une 1942 proposals were submitted by Headquarters, No. 40 Group to 

provide for the formation of mobile equipment parks which it was maintained 
would be required:-

(a) In the event of an invasion mvolving the rapid disposition of squadrons, 
with possible disruption of the nonnal channels of supply from 
static equipment parks. 

(b) To support squadrons forming tqe air contingent of an expeditionary 
force. 

In either situation it was important, if operations were to be maintained, 
that the distributing units supporting the squadrons should be well organised 
and thoroughly efficient when called upon to fulfil their role. At that time 
squadrons would have been served by hurriedly organised units, designated 
as air stores parks, who would have had little or no knowledge of the problems. 
with which they would have been faced. In these circumstances, therefore. 
it was maintained that there was every justification for the early formation 
of mobile air stores parks, to be equipped with the types of aircraft the parks. 
would be called upon to maintain either in the event of an invasion or to support 
an expeditionary force in the field. 

In July 1942 Headquarters, Maintenance Command submitted proposals to• 
the. Air Ministry to provide for the formation of two mobile equipment parks 
to be located in the proposed supply areas of No. 73 Maintenance Unit, Okehamp­
ton and No. 89 Maintenance Unit, Barton Mills. These units would not have 
been in a position to commence operations for some months, owing to the delay 
in the provision of accommodation. It was suggested that the holdings of the 
parks should be limited to the technical range and should comprise a three 
months maximum and a two months minimum stock. They were to be frilly 
mobile and self-contained so that they.oeuld operate in the same manner as if 
they were actually in the £eld. 

The approval to commence the formation of the two mobile equipment parks 
was received early in August 1942. A total of 700 other ranks was trained at 
these parks which were ultimately transfened to No. 83 Group, Allied Ex­
peditionary Air Force, in 1943. The formation of further mobile air stores 
parks was undertaken by No. 40 Group, and details of these are given later. 
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The B arrack and Clothing Organisation and the Formation of No. 55 
Wing 

The' T' Maintenance Unit at Wakefield was formed in May 1942, and was 
the sixth and last barrack and clothing depot to be established. These six 
depots were to serve the seven universal equipment wing areas, but, in spite of 
repeated attempts, efforts to obtain suitable hirings in the Hartlebury area 
proved unsuccessful. Nevertheless it was essential that the range of barrack 
equipment and clothing then accommodated at Hartlebury should be removed, 
in order that the storage space could be made available for technical stores. 

It was considered that there was no fundamental reason why the barrack 
and clothing areas of supply should coincide with those of the universal equip­
ment wings, and in view of the fact that it was necessary to arrange barrack and 
clothing depots in areas where properties were being made available by the 
Board of Trade, and not necessarily in the localities most conveniently placed 
for No. 40 Group holdings, to attempt to fill the universal equipment wing 
supply lines would frequently be inconvenient and uneconomical. Accordingly, 
authority was sought t o split the country in to six areas for the supply of barrack 
equipment and clothing. This was agreed and implemented with effect from 
16 June 1942, and sinmltaneously the contract deliveries of these stores 
ranges to No. 25 Maintenance Unit ceased and the holdings at that universal 
equipment depot were dispersed. 

The organisation in respect of the barrack and clothing depots was finalised 
by the formation of No. 55 Wing at Derby on I August 1942. The new wing 
headquarters was responsible for the administration of all barrack and clothing 
depots within No. 40 Group, i.e. ' A,' 'E,' ' H,' • R ,' ' S' and • T ' Maintenance 
Units, for all matters affecting these depots, and for interpreting No. 40 Group 
·policy at wing level. This organisation remained in operation until the regional 
wings assumed control in November 1944. 

Miscellaneous tJnits 
No. 210 Maintenance Unit at Poynton opened with effect from 16 March 1942, 

and operated as a centralised overseas bond. This m1it occupied accommoda­
tion originally constructed for No. 61 Maintenance Unit under whose jurisdiction 
they came, No. 201 Maintenance Unit being self-accounting for stores only. 

No. 232 Maintenance Unit, White City, was formed within No. 3 Wing in 
September 1942, the new unit assuming responsibility for the under­
mentioned commitments hitherto carried out by ' A ' Maintenance Unit, 
Wembley. The barrack equipment in store at White City was accordingly 
transferred to' A' Maintenance Unit at Wembley. 

Mechanical Transport Reception Depot, 
Section 4 of Ground Equipment, 
Section 6n, Gas Cylinders. 
Section 16G, Moorings (pending completion of transfer to No. 4 Main­

tenance Unit). 

Nos. 1, 2 and 3 Canal Clearing Depots (C.C.D.s), at Paddington, Birmingham 
and Manchester respectively, continued t o operate throughout the year. Where 
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possible the contractors, who were normally within 10 to 25 miles of the depots, 
were instructed by the relative Master Provision Offices to effect deliveries to 
maintenance units via the canal clearing depots. The equipment so transported 
was unloaded at convenient locations for subsequent collection by maintenance 
units. This method provided notable relief in the already congested railway 
sidings at the depots, and during 1942 the following tonnage was shipped by the 
C.C.D.s:-

No. l C.C.D. Paddington .. 
No. 2 C.C.D. Birmingham .. 
No. 3 C.C.D. Manchester .. 

Total 

5,049 tons 
5,181 ,. 
4,753 ,, 

14,983 11 

Full details of the canal clearing depot organisation until its closure in November 
1944 are given later. 

The School of Industrial Supervision was formed at No. 216 Maintenance 
Unit, Sutton Coldfield, in December 1942. It was at fust rather in the 
nature of an experiment, and it was thought that such facilities as could be 
made available at a school would prove to be of great assistance in improving 
the knowledge of personnel within No. 40 Group and tend to increase their 
efficiency, which was being jeopardised by the poorer class of labour then 
becoming available. The panel of lecturers at the school was composed of 
bo{h Service and civilian specialist personnel, and the school itself was in the 
charge of a Commandant of the rank of Flight Lieutenant, but this was later 
upgraded to the rank 0f Squadron Leader. 

At the end of 1942 the following units were being administered by No. 40 
Group:-

7 Aircraft Equipment Depots (A.E.D s). 
6 Ground Equipment Depots (G.E.D.s). 
6 Barrack and Clothing Depots (B. and C.D.s). 

15 Equipment Parks (E.P.s). 
2 Mechanical Transport Units (M.T.U.s) . 
1 Marine Craft Storage Unit (M.C.S.U.). 
2 Mobile Equipment Parks (M.E .P.s) . 
2 Miscellaneous Units. 

The Year of Internal Reorganisation 
The expansion of the Group continued during 1943, though not on such a 

vast scale as that during 1942. A number of small miscellaneous units were 
.formed and disbanded during the year and much attention was directed to 
internal reorganisation with a view to improvin.g__efficiency. 

On 16 April 1943 No. 209 Maintenance Unit at Broughton was formed and 
this proved to be the last of the equipment parks. No. 55 Maintenance Unit 
at Holywood was disbanded with effect from 13 June 1943, and its functions 
were absorbed by No. 217 Maintenance Unit at Ballymena. Prior to March 
1943 the equipment parks were serving operational stations only with the air­
borne ranges of spares, but with effect from that month arrangements were made 
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for them to take a regionai load covering all the A.E.D. and G.E.D. requirements 
of stations in their areas. The post of the officers commanding parks was 
upgraded in November 1943 to the rank of Squadron Leader. 

When originally formed the ground equipment depots served areas s~lar 
to those served by the affiliated aircraft equipment depots, but in 1943 the 
areas served by the G.E.D.s in the Midlands and northern parts of England 
were rearranged so as to give better distributing facilities. The post of the 
officers commanding G.E.D.s was upgraded in July 1943 to the rank of Wing 
Commander. The last of the G.E.D.s, No. 225 Maintenance Unit, Warminster, 
was formed on 1 June 1943 and the unit was stocked progressively. 

To meet the heavy receipts and issues of marine craft a second marine 
craft storage unit, No. Z38 Maintenance Unit, was formed at Tewkesbury on 
26 April 1943. 

! 

The Balloon Centre at Chessington was transferred to No. 40 Group on 
15 April 1943 and the accommodation was utilised as a sub~site of No. 3 
Maintenance Unit. Mechanical transport vehicles and components, engines and 
~opellers and other miscellaneous items were held there on behalf of Milton. 
With effect from 9 November 1943, however, the sub~site took the form of a 
separate unit bearing the title of No. 240 Maintenance Unit. Certain balloon 
centre accommodation at Norton and Bishopbriggs was transferred to No. 40 
Group during May 1943 and the accommodation thus made available was 
used by Nos. 35 and 14 Maintenance Units respectively for the storage of 
mechanical transport vehicles, components and other miscellaneous equipment. 
In October 1943 Bishopbriggs was given the title of No, 239 Maintenance Unit 
with independent status. Similar action was taken in respect of the accom­
modation occupied at Norton when in December it assumed the title of No. 241 
Maintenance Unit. 

The only lettered maintenance units remaining at this time were the 
barrack and clothing depots, and in order to accord with the policy of identi­
fying maintenance units by numbers the depots were given the following titles 
with effect from l December 1943 :-

'A' Maintenance Unit, Wembley, became No. 212 Maintenance Unit. 
'E • Maintenance Unit, Newport, became No. 214 Maintenance Unit. 
'H' Maintenance Unit, Dumfries, became No. 220 Maintenance Unit. 
' R' Maintenance Unit, Glossop, became No. 221 Maintenance Unit. 
' S ' Maintenance Unit, Nottingham, became No. 227 Maintenance Unit. 
'T' Maintenance Unit, Walfofield, became No. 230 Maintenance Unit. 

A number of mobile air stores parks were formed within the Group during 
1943 for employment with the Allied Expeditionary Air Force. Nos. 229 and 
228 Maintenance Units were transferred to the 2nd Tactical- Air Force with 
effect from 6 April and 29 November 1943 respectively. Further parks were 
also transferred on the following dates :-

No. 402 Air Stores Park transferred to No. 83 Group on 21 May 1943. 
No. 404 Air Stores Park transferred to No. 83 Group on 4 June 1943. 
No. 406 Air Stores Park transferred to No. 83 Group on 7 August 1943. 
No. 206 Maintenance Unit (Polish A.S.P.) transferred to No. 84 Group 

on 15 September 1943. 
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Thus, apart from the units which had been disbanded during the year, and 
those formed and transferred to the Allied Expeditionary Air Fo~ce, No. 40 
Group were administering a total of 44 units at the conclusion of 1943 as 
follows:-

7 Aircraft Equipment Depots (A.E.D.s). 
7 Ground Equipment Depots (G.E.D.s). 
6 Barrack and Clothing Depots (B. and C.D.s). 
15 Equipment Parks (E.P.s). 
4 Mechanical Transport Units (M.T.U.s). 
2 Marine Craft Storage Units (M.C.S.U.s). 
3 Miscellaneous Units. 

Note.-The canal clearing depots were operated as sites of adjacent maintenance 
units and are therefore not shown separately in the above list. 

'rhe Introduction of the Three Re1Uonal Maintenance Winas 

When Maintenance Gomtnand in February 1941 put forward their two 
alternative proposals for the decentralisation of control in No. 40 Group they 
had strongly recommended the adoption of the three wing organisation on 
the grounds that it would result in greater control, reduced contact and cor­
respondence, and an all-round improvement in efficiency. Their opinions, 
however, were overruled by the Air Ministry and the alternative seven wing 
organisation was adopted.1· It was not until 25 August 1944 that it was finally 
agreed that the seven wing organisation was unsatisfactory and that a reduction 
in the nwnber of wings to three should be brought about. 

Instructions were therefore issued for the fon'rtation of Nos. 55> 56 and 67 
(Maintenance) Wings as follows :-• 
M ain!enance Wing location Date of Formation Parent U1til 

H eadq1uirters 
No. 55 Municipal Buildings, 9 September 1944 No. 99 M.U. 

Derby. (as reorganised) 
No, 56 RA.F. Station, 4 September 1944 No. 14 M.U. 

Annan. 
No. 57 Molton House, 28 August 1944 No. 3 M,U. 

Milton. 

The three wing headquarters were formed, to a provisional establishment 
authorised by Air Ministry, and were superimposed on the existing seven 
(Maintenance) Wings and No. 55 (Barrack and Clothing) Wing organisation. 

During the period between the date of formation and 1 October 1944, the 
staff available was limited to a few senior officers only who carried out a survey 
to determine the final requirements of the new formations. No executive 
control was exercised by the new formations dwing this interim period. 

The existing seven wing formation was dissolved on 6 November 1944, Ieaving­
Nos. 55, 56 and 57 (Maintenance) Wings permanently established in their 

1 M.C. File S.5750. 
1 Maintenance Command O.R.B.s, 1944. 
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respective geographical regions, each being responsible to No. 40 Group for-its 
i::omplem~nt of maintenance units.1 

Miscellaneous Units 
The expansion during 1944 was not so marked as in the two preceding years, 

no major units were formed or disbanded, but to some extent administration was 
made more difficult by the acquisition of storage accommodation at vacated 
airfields and stations thrown up as a result of the disbandment of Balloon 
Command. · 

A small Service detachment was established at the offices of the British 
Tabulating Machine Company at Cirencester in May 1944, for the purpose of 
preparing tabulated statements of shipments to overseas Commands. This was 
given the title of 'R.A.F. Detachment,' and was placed directly under the 
administrative control of Headquarters, No. 40 Group . 

.. 
An Airborne Forces Parachute Servicing Section was formed at Mar.ham in 

June 1944 to meet the increasing commitments for all types of parachutes, in 
particular those required for supply dropping purposes. The aircraft hangars · 

. at Marham were taken over for the detachment which was in the first place 
established on the adjacent equipment park (No. 89 Maintenance Unit, Barton 
Mills). It was subsequently found that this establishment was administratively 
µnsatisfactory, and all the remaining accommodation at Marham, together wiili 
the parachute detachment, was taken over by No. 25 Maintenance Unit as. a 
sub-site to that depot. 

The Balloon Centre at Kidbrooke was severely damaged by flying bombs in 
June 1944, and in order to make good the accommodation lost and to provide 
adequate facilities for the maintenance of the :balloon barrages, it was decided 
by the .Air Ministry that No. 240 Maintenance Unit at Chessington should be 
evacuated by No. 40 Group immediately. The dispers-al of stocks from 
Chessington at short notice presented a problem of some magnitude as heavy 
loads were' at that time being borne by the southern maintenance units. How­
ever, the accommo~atjon was cleared and handed back to Balloon Command with 
effect from 15 July 1944. 

No. 40 Group Detachment, Lyneham, was formed on 15 August 1944, its 
function being to receive from maintenance units and contractors the equipment 
destined for despatch by air to all theatres. This did not include the' A.O.G.' 
requirements of overseas Commands, 

The programme for the disbandment of Balloon Command was announced 
during September 1944. In general this provided for the return of surplus 
equipment within Balloon Command to certain selected balloon stations whic:h, 
on completion of stocking, would be µa.nsferred to No. 40 Group together with 
the working parties. The accommodation at numerous vacant airfields was 
progressively becoming available for storage purposes, and as no new construc­
tion could be contemplated vacated stations and balloon centres were the only 
sources of immediate extra accommodation. Details of these will be found 
under the heading ' The Shortage of Equipment Storage.' 

1.netails of.the three wing organisation in September and November 1944 are shown in 
Appendix 15. 
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In 1943 a nucleus forward equipment unit had been formed at No. 3 Mainten­
ance Unit for issues to the 2nd Tactical Air Force. This nucleus was later 
formed into the base maintenance unit and located at Stapleford Tawney, 
under the control of No. 85. Group. It was intended that the base maintenance 
unit should move to the Continent to maintain the air forces located there, 
and this unit was, therefore, transferred to Bicester and renamed the Forward 
Equipment Unit (F.E.U.). All equipment, with few exceptions, which was 
consigned to units of the 2nd Tactical Air Force was forwarded through this 
F.E.U. In addition the F.E.U. was progressively stocked in readiness for its 
projected move to the Continent and where possible it met demands from the 
stocks so accumulated. However, it was finally decided that the F.E.U. 
should not move to the Continent but should remain in the United Kingdom 
and supply from there the requirements of the air stores parks operating on 
the Continent. It was suggested by Headquarters, No. 40 Group that the 
existence of a unit such as the F.E.U., as then constituted, was both un­
economical and undesirable, and the following alternatives were recommended 
for consideration :-

(a) That the F.E.U. should be disbanded and its functions absorbed into 
No. 40 Group. 

(b) That the storage functions of the F.E.U., as distinct from transit, 
packing and despatch, should be absorbed by No. 40 Group and that 
the F.E.U. should remain merely· as a transit centre, with packing 
functions sufficient to prepare equipment for despatch according to 
their route. 

It was agreed at a meeting held at the Air Ministry on 25 December 1944 that 
the F.E.U. should be reconstituted as a transit centre under the control of 
No. 57 Maintenance Wing in No. 40 Group. This became effective on 1 
Jaµuary 1945 when the F.E.U. assumed the title of No. 246 Maintenance Unit. 
In May 1945 No. 40 Group comprised:-

7 Aircraft Equipment Depots (A.E.D.s) 
7 Ground Equipment Depots (G.E.D.s) 
6 Barrack and Clothing Depots (B. and C.D.s) 
15 Equipment Parks (E.P.s) 
4 Mechanical Transport Units (M.T.U.s) 
2 Marine Craft Storage Units (M.C.S.U.s) 
2 Miscellaneous Units (including No. 246 Maintenance Unit). 

The Types of Equipment Depots in 1945 

The main types of depots in use in May 1945 and their functions were briefly 
as follows :-

(a) Aircraft Equipmeru Depots (A.E.D,.s). All these depots (with the 
exception of No. 3 Maintenance Unit, Milton) were planned to accord with a 
policy of dispersal and consisted, therefore, of a headquarters site and six or 
seven separate sites, one to three miles apart. Each contained four or more 
storage sheds which were generally of three types. 

(i) Fully protected, of stout concrete and steel girder construction in two 
sizes, approximately 56,000 square feet and 4,000 square feet in 
area respectively. 
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(ii) Semi-protected, having reinforced concrete walls with roofs of cement 
asbestos sheeting. The area of these was 56,000 square feet each. 

(iii) Unprotected, lightly constructed of cement asbestos sheeting on steel 
frames with cement asbestos roofs·. Their area was normally 40,000 
square feet . 

DIAGRAM 18 

A SUMMARY OF THE GROWTH OF UNITS WITHIN NO. 40 GROUP 
1939-1944 

Nature of Unit Feb. Sept. Dec. Dec. Dec. Dec. Dec. Dec. 
1939 1939 1939 1940 1941 1942 1943 1944 

Stores Depots .. 3 2 2 - - - - -
Miscellaneous .. 7 5 7 8 - 2 3 1 
Aircraft Equipment 

Depots .. . . ~ 5 6 6 7 7 7 7 
Barrack and Cloth-

ing Depots .. - 3 s 6 5 6 6 6 
M.T. Companies . , - - - 3 8 - - -
Equipment Parks : . - - - - 7 l5 15 15 
1,1.T. Units .. .. - - - - 2 2 4 4 
Marine Craft Storage 

Units .. . . - - - - 1 1 2 2 
Mobile Equipment 

Parks . . .. - - - - - 2 - -
Ground Equipment 

Depots . . .. - - - - - 6 7 7 

Totals .. .. 10 15 18 23 30 41 44 42 

Note: In addition to the above, the F .E .U., Biceeter, was absorbed by 40 Group 
with effect from I January 1945 on which date the unit W'ati rena111,ed No. 246 M.U. 

These depots stored aircraft spares and airborne equipment from complete 
engines to sparking plugs; there was one 10-ton electric crane in each depot, 
situated in the transportation shed on the headquarters site, and a number of 
2-ton electric cranes were situated strategically about the depot. There were 
two or more 2-ton hand cranes in most of the storage sheds. All these depots 
had a direct main line railway connection. The workshops were used primarily 
for the manufacture of special packing cases, for the repair and overhaul of the 
depots' transport vehicles, and for the minor .repair of equipment received from 
contractors in a damaged cohaition or returned from units in a similar state. 
All other repair work was carried out by No. 43 Group and the Civilian Repair 
Organisation. The depot work~hops also incorporated in existing stocks of 
equipment the modification!;> subsequently received from the contractors who 
were embodying these improvements in their current deliveries, and were also 
responsible for making serviceable equipment which had deteriorated in store, 
and for periodical inspection of engines, magnetos, etc., etc. 
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, (b) Ground Equipment Depots (G.E.D-.s). These depots housed the non­
airborne technical equipment, such as cordage, dopeS, mechanical transport 
_spares, tools, etc. There were seven of these depots, one under hirings and one 
at an ex-balloon centre. The remainder were specially situated in wooded 
c;ountry and comprised approximately 40 dispersed sheds which were lightly 
built steel-framed buildings, walled and roofed with corrugated iron, and each 
had a gross area of 7,500 square feet or a total area of 300,000 square feet per 
pepot. 

(c) Equipment Parks. (E.P.s) There were 15 equipment parks functioning in 
May 1945. Each held all stores, with the exception of the barrack and clothing 
items, required by the units in their supply areas. No. 217 Maintenance Unit, 
Ballymena, was the exception as, due to its location, it held a more or less 
universal stock, including clothing. No. 210 Maintenance Unit, Romsey, was 
mai:med predominantly by W.A.A.F. personnel, and the unit was commandeq 
by a squadron officer. The policy at that time was to make equipment parks 
self-accounting,. and this was being carried out progressively, although it did 
not apply to all the 15 parks. 

(d) Barrack and Clothing Depots (B. and C.D.s). There were six depots of this 
type all in hirings, such as exhibition buildings, skating rinks, factories and 
cinemas, and they held only uniform and clothing both for the R.A.F. and 
W.A.A.F., anti-gas clothing and barrack stores-, and ground file-fighting 
equipment. 

(e) Mechanical Transport Reception Depots (M.T .R.D.s). These rmits acted 
i1S mechanical transport storage depots and supplemented the holdings at the 
1UTcraft equipment depots. A large proportion of the stored reserve was held 
at the aircraft equipment depots and their dispersed mechanical transport 
sites. 

(/) Mafine Craft Storage Units (M.C.S.U.s). One unit on the south-west 
coast of Scotland maintained the reserves of R.A.F. marine craft. The major 
repairs to marine craft were effected by its parent unit of No. 43 Group. A 
similar M.C.S.U. was also opened at Tewkesbury. 

The Shortage of Equipment Stora~e1 

In December 1940 Maintenance Command became very concerned with the 
grqwing shortage of equipment storage and the.high proportion of the storage 
in use which was situated in industrial target areas. 

Of the eight and a half million square feet of storage space employed at that 
time, some one and a half million square feet was situated in industrial are~ 
such as London, Newport, Sheffield and MancheMer. Three per cent of thij 
storage had aheady been destroyed at Coventry and further space had been 
made untenable in London as a result of enemy action. It was therefore 
feared that if the enemy continued the concentrated attacks on industrial 
towns there would be a serious risk of further losses in stocks and buildings. 
It was true that stocks were generally lost with the bui1dings and therefore 
ceased to become a storage problem, but deliveries off contracts continued and 

1 M.C. File S.9383. 
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had to be diverted elsewhere until the lost storage was replaced. No such 
reserve storage had been provided to cover this. 

As regards the future storage position, additional space was required for 
the proposed expansion and for the large number of American types which 
were coming into service. It was impossible to calculate exactly the storage 
volume required owing to the thousands of items involved, each differing in 
shape and size and whose future rates of consumption were unknown. Some 
indication could, however, be obtained by comparing the ratio of the existing 
first line strength with that of the proposed expansion whilst at the same time 
taking into consideration certain factors enumerated below. 

It was understood that the expansion contemplated an increase of 228 
squadrons plus a number of operational training and ancillary units, by June 
1942. This represented approximately a 100 per cent increase on the existing 
first line strength, including overseas Commands. However, it did not follow 
that the increase in equipment holding would be in direct proportion because 
the existing holding of many items was far below the reserve originally 
authorised and it was reasonable to anticipate that in the future overseas 
Commands would receive certain ranges of spares direct from American and 
Dominion industry. It was also possible that equipment depots would be 
by-passed, at least in part, by the development of the method of direct supply 
of difficult spares from contractor to consumer. On the other hand there 
were many new types of aircraft corning into service for which stocks would 
have to be built up, whilst the spares held for old types would still require to 
be retained to cover training and overseas requirements. Enonnous quantities 
of barrack and clothing stores were being purchased to cover the expansion 
and possible future expeditionary forces, and this would have to be stored until 
required. The new dispersal policy also meant additional space and as already 
mentioned there was a need for reserve storage to replace that lost by enemy 
action. 

Bearing in mind that the existing equipment storage was already congested, 
it was considered that approximately a 50 per cent increase in storage area 
would be required by June 1942. It was therefore recommended that the figure 
of three and a half million square feet be accepted on the additional space 
required, but that the position should be continually reviewed and adjusted 
in the light of future experience. 

To meet this requirement ther~ was approximately 200,000 square feet 
vacant in existing storage. One and a half million square feet was under 
construction at Handforth and other equipment depots ; and a number of civil 
premises were being taken over as depositories for overflow stocks. Properties 
suitable for storage were becoming, i.ocreasingly difficult to find in safe areas, 
and although every effort was being made to search for them, including under­
ground mines and disused tunnels, it was not anticipated that more -than a 
million square feet would be obtained by this means. 

This meant that a further million square feet would have to be provided 
by building and it was considered that a seventh universal equipment depot 
should be constructed in the Wellingborough area in time to be completed and 
stocked prior to June 1942. 
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A summary of the storage position at that time is as follows :-

Storage in use 8¼ million square feet 
Storage under construction l ½ ,, 
Further storage to be fonnd in hired premises in 

safe areas .. 
Storage to be constructed (new U.E.D. at 

Wellingborough) .. l 

Total storage required by August 1942 .. 12 

" " 
,, ,, 

" 

.. 
" 

" 
With regard to the ll million square feet of storage in use in industrial 

target areas, it was considered this risk should not be accepted and that 
alternative storage should be provided to enable units in these areas to be 
vacated as soon as possible. It was suggested that this provision should be 
made by building six lightly constructed equipment dispersal depots in safe 
areas and relying upon wooded country, dispersal and camouflage for their 
protection. Each depot would be within forty miles by road of a Wliversal 
equipment depot (U.E.D.) to reduce transportation and enable the workshop 
facilities of the U.E.D.s to be shared. The parent U.E.D.s which were pro­
visionally selected were Nos. 3, 7, 25, 16 and 35 Maintenance Units. The 
estimated cost of each unit was £107,000. 

However, Air Ministry were opposed to the idea of constructing another 
universal equipment depot because on investigation it was found that such a 
depot would take at least two years to build and it was wtlikely that Cabinet 
permission would be forthcoming for the necessary labour and materials.1 

Good progress was being made with the construction of the seventh U.E.D. at 
Handfortb, and it was therefore decided to construct the proposed equipment 
dispersal depots (E.D.D.s) and make up the deficiency for the time being by 
increasing the number and capacity of the hirings. 2 By November 1941 four 
of these E.D.D.s were under construction, whilst the existing storage space at 
that time was :-8 

U.E.D.s 
Hirings 
B. and C.D.s .. 

· Equipment Parks 

Total 

7,168,000 sq. feet. 
509,000 ., ., 

3,613,000 Jl II 

80,000.. ., 

p,370,000 ,. " 

It was estimated that 5 per cent of this area was vacant and that racks 
and bins were 85 per cent full. 

In addition to this there was 1,000,000 sq'. feet under construction in the 
form of equipment dispersal depots, which together with 426,000 sq. feet under 
acquisition or earmarked for hirings or equipment parks made a grand total of 
12,796,000 sq. feet. 

J A.M. File S,68709 (re-registered A.571577/43). 
1 A.M. File S.53362. 
2 Details of tbe equipment storage position from November 1941 to December 1944 are 

shown in Appendix 14. 
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The Air Ministry had calculated that on the basis of proportionate expansion 
of the Air Force an additional 10,000,000sq. feet would be required by July 1943, 
and that this would be required at the rate of approximately 5,000,000 sq. feet 
a year. Deducting 1,138,000 sq. feet of vacant space from the total of e~isting 
storage and adding 5,000,000 sq. feet for the year's requirements brought the 
total required by July 1942 to 15,232,000 sq. feet. With a total of 12,796,000 
sq. feet already existing or eannarked this left some 2,436,000 sq. feet still to be 
found by July 1942. · 

When it was decided to develop the universal equipment wings in June 1942 
it became necessary to convert the equjpment depots and to increase their 
number to seven. An aircraft equipment depot (A.E.D.) was required in the 
London area and this need was met by hiring 60,000 sq. feet at the White City. 
This brought the total number of A.E.D.s to eight. · 

The actual storage space in use by September 1942 was 13,668,000 sq. feet 
with 435,000 sq. feet still to be constructed at the new ground equipment 
depots at Sutton Coldfield and Warminster. 

By March 1943 the position was as follows:-
A.E.D.s 7,529,656 sq. feet. 
G.E.D.s 1,576,640 .. ., 
B. and C.D.s 5,446,105 ., ,. 

In use Total 

UNDER CONSTRUCTION 

A.E.D.s 
G.E.D.s 

Grand Total, 

Whilst in May 1943 it was :­

A.E.D.s 
G.E.D.s 
B. and C.D.s 
Forward Holding Units 
M.T. Reception Depots 
M.T. Storage Site~ . . 

UNDER CONSTRUCTlON OR APPROVED 

A.E.D.s 
G.E.D.s 

. ..., 

Grand Total 

l4,552,401 ,, .. 

2,100,000 sq. feet. 
615,000 ,, ., 

17,267,401 ., ,. 

9,264,800 sq. feet. 
1,629,820 ,. 
5,902,590 ., 

273,410 II Jf 

57,000 ,, ,, 
30,()(X) " 

17,157,620 ,, .. 
2,121,500 sq. feet. 

630,000 ,, ,. 

19,909,120 ., 
" 

The storage area available for the aircraft equipmertt depots in March 1944, 
including that under construction or approved, was 12,523,590 sq, feet. This 

156 



area together with the 2,486,570 sq. feet in use at ground equipment depots 
and the 6,066,740 sq. feet at barrack and clothing depots made a grand total 
of 21 1076,900 sq, feet. 

Although it had been thought that provision had been made up to September 
l944, the accumulations of stock during the first half of 1944 had exceeded the 
forecast figure, and in consequence a thorough investigation was made by 
Maintenance Command into the future storage requirements for the period 
ending 30 June 1945. From this it was estimated that approximately 7,000,000 
sq. feet of space (or the equivalent of four A.E.D.s) would be needed, and of this 
at least 50 per cent would be required by September 1944, In the time available, 
construction would have been out of the question and it was recommended that 
accommodation for this phase should be provided by additional hirings or the 
release of Service accommodation. This survey was followed by a meeting held 
at Air Ministry on 21 June 1944 at which it was agreed tha.t some reduction in the 
estimates could be made on the reasonable assumption that the clearance of 
redundant stocks would be accelerated, The storage requirements for the 
period were therefore reduced to 6,000,000 sq. feet, and as new construction could 
only be undertaken to a very minor extent (60,000 sq. feet) almost all the space 
would have to be provided in premises already constructed, e.g. redundant 
aerodromes thrown up by other Commands. 

By June 1944 additional hirings and completion of buildings in · hand bad 
raised the total storage area to 21,765,000 sq. feet, but the position was becoming 
acute and was likely to get worse. The possibilities of arranging extensive 
open~air storage were explored, in order to ensure the best use of the limited 
,:.overed accommodation available. It was decided that equipment suitable 
fpr storage in the open should be scheduled by sub-committees. and the scheme 
was commenced in November 1944. 

By the end of December 1944 the storage area for the aircraft equipment 
depots had increased to 14,029,923 sq. feet, chiefly as a result of the allocation 
of some fifteen redundant R.A.F. stations with a total storage capacity of 
),486,484 sq. feet. 1 The ground equipment depots showed a slight increase to 
2,583,543 sq . feet whilst the barrack and clothing depots were reduced to 
5,860,328 sq. feet. However, the grand total of 22,473,794 ·sq, feet for all types 
of depots repr.esented an increase over the June figure of 1,396,894 sq. feet. 

At a meeting held at Maintenance Command Headquarters on 8 January 
1945, various proposals for increasing the storage'acconunodation within No. 40 
Group were considered, but owing to the fact that all labour for major building 
projects during the year had already been allocated the only forms of additional 
stor-age for which there was any hope were as follows :- 2 

(a) The provision of additional equipment diipersal depot sheds by Air 
Ministry. 

(b) The erection of blister. hangars under local Command arrangements. 

(c) The use of hard standings already available at airfields in the form of 
nmways and dispersal points, etc. 

1 A.M. File S.101315. 
1 Maintenance Command O.RB.s. 
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It was not anticipated that it would be possible to lay bard standings at the 
aircraft equipment depots owing to the lack of labour,but this was subsequently 
overcome, at least in part, by the use of old railway sleepers. The Command 
were, in fact, faced with the prospect of an increasing nwnber of scattered 
storages all over the country with all their attendant difficulties. Meanwhile, 
the shortage of covered accommodation continued and in February 1945 the 
Secretary of State for Air decided that immediate steps should be taken to 
dispose of large quantities of technical equipment which the Air Ministry 
provisioning branches had declared to be surplus to future requirements. 
It was estimated that when this clearance had been effected over 2,000,000 
sq. feet of badly needed covered storage would become available. A high 
priority was therefore accorded to the task, additional personnel and M.T. 
vehicles were established at each aircraft equipment depot and the Ministry 
of Aircraft Production were approached with a view to the establishment ofan 
additional Metal Produce Recovery Depot in the South of England. 

By this time it had become apparent that the war in Europe was reaching 
jts closing stages and discussions accordingly centred on such matters as 
post-war policy within the Group and the arrangements which would have to be 
made for the reception and disposal of equipment from stations closing down. 

The Dispersal of Stocks at Equipment Depots1 

The principle of holding a universal range of all classes of stores at each 
equipment depot afforded a large measure of dispersal and this was further 
increased by the la you tin the newer types of depot which provided for six widely 
separated sites, each sit·e consisting of four to five fully protected and non­
protected large-size sheds. In addition there were a number of fully-protected 
smaller sheds on each site for valuable stores. It had been the practice in the 
past to store one item of equipment in one building only, with the exception 
of the stock of aero-engines, which had been split between two sites. 

By the end of 1940 it was realised that with enemy bases so much nearer, 
enemy aircraft could approach the depots from the west and south, thereby 
increasing the threat of attack and rendering the original plan of dispersal 
inadequate. The ideal, from a security aspect, would have been to hold 
a comprehensive range of items on each depot site, so that if a number of sheds 
were destroyed only a small portion of each item would have been lost and issues 
to units could have been continued. This, however, would have been impractic­
able, as the administrative difficulties of keeping trace of such widely separated 
stocks and maintaining an equal division between sites would have outweighed 
the greater security which would have been afforded. 

Further dispersal and protection of stocks was, however, possible and indeed 
essential, especially with regard to the more important items whicb would have 
been most difficult to replace, and in October 1940 steps were taken to provide 
for this on the following lines :-

(a) Splittin,g stocks between sheds and sites as far as possible withou 
seriously compromising the control over the receipt and issue. 

1 M.C. File S.90S2. 
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For example, by dividing the important ranges of aircraft equipment 
between two sites and spreading aero-engines and airscrews through­
out every protected shed in each depot, main aircraft components 
were also dispersed into a number of protected sheds. 

(b) Dispersing stocks within sheds by splitting the stock of individual 
items into groups scattered around the sheds. 

(c) By protection within tbe sheds u.sing sandbags, heavy cases, bins and 
even some of the stouter items of equipment themselves to form 
traverses of the more vulnerable items against damage by splinters. 
Asbestos screens were also provided to divide sheds balding in­
flammable stores, so that a fire could be isolated. 

(d) Storage in the open was not satisfactory for many types of stores but 
where this was possible it was done by forming dwnps between 
sheds and camouflaging. This was considered to be a perfectly 
suitable method of storage for such items as galvanised hardware, 
dnunmed oil and other similar stores. M.T. vehicles were also stored 
where there was natural tree cover within the depot boundaries, 
and where this did not exist they were stored in sheds throughout 
the depot. 

{e) By dispersion to local depositories and garages of large stocks of items 
for which there was little turnover. 

(f) Protection of personnel by the construction of sandbag shelters within 
the sheds for use in the event of a surprise attack. 

(g) Additional 'precautions were also taken to protect all fire-fighting 
appliances and petrol points with sandbags. Repair materials and 
tarpaulins were also held in readiness so that temporary repairs could 
be made at once to damaged sheds, thus pre\"enting further damage 
to stocks due to exposure. Large concentra.tions o.f stocks awaiting 
unloading were also avoided by dispersal throughout the depot lines 
at nightfall. 

The work of dispersing equipment was given a high priority, but progress 
was handicapped by the acute shortage of storage space in the Group and the 
difficulty w:hich was experienced in acquiring outside depositories. 

Stock Control and Provisioning 
In May 1939 the dispersal of stocks held at the stores depots to the new 

Universal equipment depots was commenced. The dispersal was arranged and 
carried out in a hasty manner with the result that for some time afterwards 
no exact stock figures existed for the depots. 

With the total stock of any particular item -divided between a number of 
depots the need arose for some fonn of consolidated stock record. These data 
were required by the central provisioning branches and also as a meaJts of 
matching demands to the depots holding the necessary stock. It was therefore 
decided to form Master Provision Offices (M.P.0.s}. 1 After some unsuccessful 
attempts at devising a procedure which would provide the M.P.O. with the 

1 s&, also Part 1, CbapteT 3. 
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information in the manner and with the speed desired, the posting slip was 
introduced in October 1939. This method of informing the M.P . .O.s of receipts 
and issues of stocks at the individual depots remained in force throughout the 
war with the exception of those vocabulary sections which became mechanised. 

The rapid expansion of the Royal Air Force, coupled with the increase in 
the range and number of items being provisioned necessitated a corresp6nding 
increase in the number of master provision offices. The number of M.P.O.s 
and the respective number of items provisioned by them in April 1945 were 
as follows :-

Type of spares No. of No. of items provisioned 
Total 

provisioned M.P.0.s 
'Active' ' Current Supply ' 

Airframe spares .. 3 66,614 185,291 241,905 
Engines and engine ac-

cessories .. . . 1 34,700 16,700 51 ,400 
Radio, electrical and 

armament spares .. I 87,300 9,700 97,000 
Misc. airframe spares 

and A.G.S. .. . . l 21,601 26,394 47,995 
Tools and materials .. l 4,955 " 4,358 9,313 
M.T. spares .. . . l 31,905 135,095 167,000 
Barrack and clothing .. 1 14,127 5,401 19,528 
American SJ>ares and 

equipment . . .. 1 60,356 118,766 179,122 

Totals . . .. 10 311,558 501,705 813,263 

In December 1940 provision scheme ' A ' was published. This was the 
first of the provision schemes designed to provide an automatic method of 
reviewing every item of equipment twice each year, and items which were 
sufficiently ' active ' once each month. This ensured adequate forward cover 
on contract. The scheme was initially appHed to airframe spares but sub­
sequently was extended to cover other types of equipment. The basic principles 
of scheme 'A' were, howeveI, retained, although minor modifications were 
necessary to meet the particular requirements of individual vocabulary sections. 

Early in the war it was decided that the duplication of accoW1ting caused by 
the maintenance of t he main stock ledgers was unnecessary and should be 
discontinued. In July 1940 ·tlie storehouse ' tally cards ' were withdrawn 
from the storehouses and centralised in the unit headquarters building, where 
they were maintained by c1erical staff employed in the newly formed stock 
recording section. The stock recording section was housed in close proximity 
to the demand control officer and these two sections were later amalgamated 
under the chief equipment officer to form the stock control office. In the same 
year, 1940, the schedule of requirements and issues (Form 1368) was introduced. 
This form was designed to provide a schedule of demand which could be readily 
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duplicated by the Fordigraph process. It enabled a number of sets of issue 
vouchers to be raised from the same original ' Master ' demand fonn, and also 
any numbet of advice copies, without the need for re-typing the demand. 
In June 1941 this form was issued in various colours to enable the copies used 
for specific purposes to be easily recognised. · 

The Revised Depot Procedure 
A great deal of work was done in investigating the problem concerning No. 40 

Group and it soon became clear that there was no short cut or simple solution 
to these problems. The Directorate General of Equipment, Headquarters, 
Maintenance Command and No. 40 Group all co-operated in an endeavour to 
find workable solutions. 

The experience gained from operating equipment depots in the-early years 
of the war showed clearly that the organisation of a depot should be such as 
to ensure that :-

(a) Equipment was received, unpacked and brought on charge quickly. 
so that it could be available for reissue at the earliest possible 
moment. 

(b) Available equipment was issued as quickly as possible to meet demands. 
(c) All transactions were recorded accurately and the master provision 

officers (M.P.O.s) advised without delay of all transactions. 
(d) Within the minimum limitations imposed by the needs of the essential 

systems the organisation should be made to work with the least 
possible n~ber of staff. 

Investigation of the two aims contained in paragraphs (a) and (b) above was 
carried out in the summer of 1942. A review of existing methods of bringing 
on charge and issuing equipment was undertaken, and after detailed discussions 
had taken place with all concerned revised systems were prepared. 

The bringing on charge system had been in operation at the Hartlebury­
depot, in one form or another, for nearly a year and the revised system was 
introduced in June 1942. The main essential of the new system was that the 
1 stores inwards book' and the ' site receipt voucher registers • were combined. 
the major part of the depot internal transit sheets was eliminated and the 
compilation of two separate handwritten records avoided by the use of carbon 
copies. The introduction of an additional copy for the use of a small progress 
section was also a new feature and was designed to ensure the expeditious 
passing of the vouchers to stock records (to bring on charge) and to accounts 
(to release paper for the payment of bills). 

A revised system of issuing was alsointroducea at Hartle bury at the same time. 
This was based on the principle of issuing the equipment first and recording it 
afterwards, or the exact opposite of the normal ·method. A loose-leaf issue 
voucher register was also introduced with a view to avoiding the preparation of 
three sepatate handwritten documents. It was claimed that as the system 
depended on the application of the demand to the actual equipment in the bins 
it would ensure that such equipment as was available would be issued and, 
moreover, that a type of selective stocktaking of those items in constant 
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demand would be achieved. Statistics substantiated this belief by showing up 
discrepancies which under tbe old system would not have been revealed. 

In November 1942 these revised procedures were introduced at all the 
equipment depots. 

Mechanised Stock Recording 
In November 1943, Hollerith punched card machines were installed at No. 25 

Maintenance Unit, Hartlebury. The supply of these machines was, however, 
limited and it was not until February 1945 that the last machines required to 
equip all the aircraft equipment depots were received. 

The principle underlying the use of the machine was that a card was punched 
for every movement of stock. The relative details of receipts or issues were 
punehed in code, and these included the section and reference number, quantity, 
-consignee, tenns of issue, etc. The cards were then used to prepare the daily 
stock journal for the maintenance unit concerned and also the posting sheet for 

-onward transmission to the master provisioning office. 

The use of these machines reduced clerical labour, increased accuracy, and 
provided an easy method of obtaining statistical data for future provisioning. 

The Introduction of the Three-point Distribution System1 

A review of the dispersal policy in April 1943 revealed that many of the 
difficulties which existed at that time could be directly traced to use of the 
seven-point distribution system. This system took no account of the allocation 
of the conswner units, whilst at the same time contractors were not readily able 
to comply with the delivery instructions given. As a result the reallocation 
issues from all aircraft equipment depots were some 30 per cent of their total 
load, thus causing winecessary work and delays in issue. 

With a view to eliminating these difficulties, economising in storage space 
and improving the service and standard of the personnel by reason of greater 
specialisation, it was decided to proceed steadily with the reduction of the_ 
dispersal of all airframe, engine and mechanical transport spares to a three 
holding basis. In order to implement -this policy an allocation key was main­
tained at Headquarters, No. 40 Group .in oraer to determine the distribution 
on the basis of :-

(a) Home consumer units. 
(b) Overseas requirements.' 
(c) Location of manufacturers. 
(d) Lo-cation of home repairers. 
(e) Embodiment loan requirements. 

The total nwnber of types ta- be held by each aircraft equipment depot 
was reduced by about 50 per cent and this ultimately gave considerable reliel 
in storage space requirements. It was still necessary to allocate one depot 
in each case as the specialist or M.P.O. depot, in order to provide for the effective 
handling of modification sets, overseas bond requirements, etc., and depots were 
selected for this purpose accordingly. 

1 A.M. File S.81906 and No. 40 Group File S.I60-l6/E.92. 
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The Canal Transit Scheme1 

It was decided at the end of 1941 to carry out experiments in the use of 
inland waterways as a means of alternative transport. These experiments 
were conducted from January to April 1942. The object of the scheme was to 
save road transport, to relieve the railways, and to develop an alternative 
transport method which would be capable of expansion should the normal 
methods be hampered by enemy action. 

The method employed was to assemble small batches of traffic from contractors 
-in the big industrial areas in transit sheds on the waterside. These batches 
were then made up into twin barge loads for the same destination. Canal transit 
depots were located at London, Birmingham and Manchester. 1nitially the 
destination was the ultimate consignee and the canal carrier took the traffic 
straight through and made the delivery from his own wharf by road. Subse­
quently the delivery was made from transit depot to transit depot , the final 
delivery to local consignees being by road, this speeded up the tum-round of 
barges as it enabled them to be loaded with goods destined for more than one 
consignee. 

The traffic for delivery to maintenance units came not only from the contracts 
placed by the Air Ministry and the Ministry of Aircraft Production, but also 
from those placed by the Ministry of Supply an.d Works and Buildings. The 
scheme was continued after April 1942 and by July of the same year it was 
handling approximately 1,500 tons of traffic a month by means of 40 pairs of 
barges. 

The main fault of this means of transport was the length of time it took to 
reach its destination. The canal barges were slow and the numerous locks 
Yfhich had to be negotiated further reduced their speed. With transit times 
running into many weeks the Ministries became increasingly reluctant to 
divert from road and rail the limited class of goods suitable for this form of 
transport, and with this reduction in traffic the scheme died a natural death. 
Air Ministry authority was given for the disbandment of Nos. 1, 2 and 3 Canal 
Clearing Depots with effect from 1 November 1944.2 

The three canal clearing depots shipped a total of 61,419 tons of equipment 
during the three years in which they were in operation and it was estimated 
that their closure placed 14 extra rail trucks on the railway system daily or an 
average of two trucks per day into each airc~aft equipment depot. 

The Bomber Command ' A.O.G • Procedure 
The method used to expedite the issue of urgently required spares for Air• 

craft on the Ground (A,O.G.) had proved to be very successful, but it was 
decided in March 1942 that the scheme needed'?:ertain modifications when used 
by Bomber Command stations. Trials were therefore conducted with a view 
to speeding up the delivery of equipment which was already available at the 
parent universal equipment depots and a special A.O.G. collection and delivery 
service was introduced. The ultimate aim was to deliver the equipment to 
the consignee within 30 hours of the time the demand left the Bomber station, 

1 M.C. File S.9616 M. 
• Maiuteoauce Command O.R.B.s. 

12 163 



These trials proved successful and on 28 May 1942 a revised A.O.G. procedure 
for Bomber Command was introduced as follows :-

(a) Stations submitted their A..O.G. demands as they arose dµring the day 
and night by teleprinter either to the equipment park or regional 
depot. On receipt they were dealt with immediately on a twenty-four 
hour basis. 

(b) A daily A.O.G. express delivery service was maintained at eacn equip­
ment depot wing. The vehicle left the depot at a fixed time each day. 

(c) Arrangements were made for the immediate despatch of equipment but 
due regard was paid to the fact that the express delivery service 
could sometimes prove the speediest. 

(d) In the case of partial or total inabilities an inter-depot express delivery 
service was maintained which linked up with the main delivery 
service from the depot wing. Where items were too large additional 
transport was provided. 

Experience had shown that A.O.G. demands had been accumulating at the 
station equipment sections and instructions were therefore issued to station 
equipment officers to give immediate clearance to signal demands as and 
when completed. 

A priority scheme was also introduced for the signals, and station commanders 
were allowed to authorise immediate priority where this would enable an 
immediate operational requirement to be loaded on that day's express delivery. 

Preservation and Pre-packJn~ 
Pre-packing as a subject was first introduced in June 1943, at which time the 

Starley report was being circulated. Following the publication of this report 
it was notified that it was the intention to apply preservation and pre-packing 
to mechanical transport spares. Headquarters, No. 40 Group requested that 
they should be included in the committees then sitting in London, and suggested 
that what was necessary for mechanical transport spares was even more necessary 
for airborne equipment. 

The inauguration of pre-packing, so far as the Ministry of Supply contractors 
were concerned, was decided upon at Chilwell in October 1943. On 28 January 
1944 the first meeting of the Joint Air Ministry-Ministry of Aircraft Production 
Committee was held, and at that meeting it was decided to deal with the equip­
ment in the following order of priority :-

(a) Aero-engine spares and aero-engine accessories. 

(b) Radio and electrical equipment, including valves. 

(c) Armament. 
, -

(d) Airframe spares. 

Following meetings at Austin Works, Longbridge, and R.O.D., Chilwell, on 
24 March 1944, at which the Director General of E quipment and Depot Com• 
manders were present, instructions as to the policy to be pursued by No. 40 
Group were issued. The work was divided into three phases :-
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(a) Phase I.-This covered the preservation, packaging and identification 
of overseas issues to the best possible standards with the materials 
available at that time, and Depot Commanders were instructed to 
give full consideration to any form of improvisation that could be 
devised. 

(b) Phase II.-This covered 1:he preservation and packaging of depot 
stocks by outwork centres or by depot staff. 

(c) Phase IIL-This applied to the preservation and packaging by manu­
facturers before delivery to depots. 

The materials were demanded, the personnel establishments prepared, and 
plant requirements were put in hand. However, there were many difficulties, 
particularly with regard to the availability of cartons and other materials, 
but nevertheless a total of 6,794,890 cartons were packed by No. 40 Group 
units up to the end of 1944. The weekly output in December 1944 had reached 
a total of 291,951. 

The Formation of the Forward Transit Centres, 
The volume of work handled at the maintenance units in No. 40 Group in 

July 1943 showed a marked increase over that handled in January of the same 
year. 1 Experiments were therefore carried out within Maintenance Command 
with a view to finding a system which would effect economies in motor transport 
and man-power whilst at the same time m~intaining prompt delivery. 

With these ends in view experimental forward transit centres were established 
close to goods railheads in the forward area. Equipment was forwarded from 
the maintenance units to them, in bulk by rail, the onward delivery being 
made by road. The resultant transit times being much better than those which 
would have been obtained by the use of rail throughout. The trials were 
conducted at Romsey, Cambridge and York and the results were sufficiently 
satisfactory for the Command to put up to Air Ministry a detailed scheme for 
the establishment of some sixteen of these forward transit centres. The 
scheme required for its execution the addition of some 250 personnel to the 
establishment of No. 40 Group, a modest addition when compared with the 
extra volume of tonnage to be handled. 

It was submitted to Air Ministry in September and again in November 1943 
and approved in principle in the December of the same year. Detailed estab­
lishments and the location of the centres were ·not, however, decided until 
January 1944. By June 1944 there were 14 transit centres in operation on a 
national basis, the total tonnage handled for the year being 37,883 tons. 

A Statistical Summary-No. 40 Group 2 ... 

The number of tons of equipment handled by No. 40 Group during the 
1939- 45 War increased yearly, the peak figure of 2,299,000 tons being achieved 

1 Percentage increase, in turnover, July 1943 over January 1943 . 
.A .E.D.s G.E.D.s B .and C.D.s E .P.s All Unils 

(a) Demands . . .. .. 23·4 120·8 -4·4 181·5 41 ·3 
(b) Issues (tons).. . . . . 42 ·1 75·1 42·8 147 ·7 49·7 
(c} Tot.a.I Tonnage Turnover . . 27 ·8 21·3 ll ·3 107·5 26·3 

N .B. Demands at B. a.nd C.D.s bad decrea.sed but the tonnage had increased . 
1 M.C. File 48533. 
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in ·1944, The following yearly summary of tonnage handled was prepared by 
Maintenance Command for Equipment Plans, Air Ministry, in May 1946.1 

Year 
I 

Receipts Issues Total 

k>t,.t· IDM 1<)11$ 

April-Dec. 1940 316,000 211,000 527,000 
1941 515,000 434,000 949,000 
1942 695,000 572,000 l,267,000 
1943 895,000 786,000 1,681,000 
1944 1,248,000 1,051,000 2,299,000 . 

Jan.-April 1945 433,000 369,000 802,000 

Totals ... 4,102,000 3,423,000 7,525,000 tons dead weight. 

1 Detailed statistics are given in Appendices 16 and 17. 
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Part ill 

AIRCRAFT SERVICING IN THE 
HOME COMMANDS 





CHAPTER 9 

PLANNED FLYING AND PLANNED SERVICING 

One of the most important innovations which came into being in the Royal 
Air Force during the course of the Second World War was the system whereby 
the aircraft servicing arrangements were planned in accordance with the flying 
programme. 1 Before the introduction of planned flying and planned main­
tenance the only criterion for judging the maintenance efficiency was the level 
of serviceability and, before the war, it was the aim of most stations to maintain 
a serviceability of approximately 70-75 per cent. In this respect, however, it is 
obvious that such a level could only have been achieved at the expense of flying 
unless establishments were lavish, as it was flying that produced unserviceability. 
Every 100 hours flown by an aeroplane necessitated, on the average, a certain 
amount of work on the airframe, engine and its equipment, depending upon the 
type of aircraft and the conditions in which it had to fly. Grouped under the 
beading of daily, minor and major inspections, engine changes, modifications 
and repairs, the work took a certain amount of time in man-hours and a certain 
time in aircraft days, depending upon the extent of the work; the number of 
men employed and the number of man-hours required. Before the outbreak of 
the 1939-45 Wa:r no attempt had been made to organise the maintenance 
work of a station in order to obtain the maximum flying effort from the number 
of aircraft available. 

The First Attempt at Maintenance Plannini 

To enable aircraft to spend more time in the air and less on the ground, the 
Air Ministry in February 1939 introduced a new maintenance organisation 
which provided for major inspections to be centralised under squadro~ servicing 
parties, leaving daily and minor inspections only to be performed by the flight 
personnel. In addition, the periodicity of inspections was increased and the 
inspection procedure eased. 

When the war commenced, the majority of units were engaged in bringing 
the new organisation into effect and it soon became apparent to some that while 
the centralising of a proportion of the work of servicing was an advantage, the 
scheme did not go far enough, and better results would be obtained if tbe whole 
of the responsibility of the maintenance of a unit's aircraft was placed under 
one head. It was suggested that under war conditions flight commanders were 
fully occupied with either flying training or operations and could spare no time 
to control aircraft maintenance. Furthermore, ma.p_y of the newly promoted 
filght commanders were inexperienced technically ' and therefore incapable of 
supervising the servicing procedure. 

The defects in the new maintenance organisation were obvious, particularly 
in the schools of Flying Training Command, because not only were the schools 
called upon to produce a larger number of trained pilots with an inadequate 

1 Flying Training Command O.R.B.s. 
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establishment of aeroplanes and -personnel, but, owing to the fact that many of 
their experienced mechanics had been withdrawn to provide reinforcements for 
operational squadrons and had been replaced by reservists, the standard of the 
maintenance staff was too low to permit of good results. 

The first step taken by Flying Training Command to improve the position 
was to point out to the Air Ministry on 15 June 1940 that the output of trained 
pilots depended upon the number of serviceable aircraft available for use and 
the number of aircraft available depended upon the degree of maintenance 
carried out. The dilution of skill created by the in.Oux of reservists and frequent 
postings of technical tradesmen had, it was sn:essed, the most direct bearing on 
aeroplane maintenance. It was necessary, therefore, for the technical personnel 
of the Command to be 'screened• if the training programmes were to be met. 
Two days later the Command, as the result of a conference of engineer officers, 
instructed its schools to arrange their maintenance organisation so as to ensure 
that:-

(a) The Flight and Squadron servicing sections were combined under the 
squadron engineer officer. 

(b) Flight commanders were relieved from ta.king any part in aeroplane 
maintenance control that would prevent them from devoting their 
full energies to the flying training programme. 

(c) Squadron engineer officers were relieved of all responsibilities in 
connection Wlth squadron administration of the non-technical order. 

The introduction of planned maintenance went a stage further in July 1940 
when the Air Ministry decided that it was necessary to increase the intake of 
pilots at certain advanced flying training scl1ools by 25 per cent. A conference 
under the chai.nnanship of the Air Officer Commanding-in-Chief was held at 
Flying Training Command on 31 July to discuss the new programme, and during 
the weeks that followed the Command set about planning its maintenance 
organisation in accordance with its flying commitments. Several discussions 
took place with the-Director of Servicing and Repair at the Air Ministry during 
which it was agreed that a more cent ralised fonn of aeroplane maintenance was 
one of the factors likely to contribute towards accelerated flying training 
programmes. It was accordingly decided to introduce, first at flying training 
schools and later on at other flying training units, a fonn of organisation to be 
known as 'Wing Maintenance,' the maintenance wing being formed by com­
bining all the squadron servicing parties on a station into one maintenance 
squadron and grouping the flight servicing personnel together as a servicing 
squadron. 

Immediately following this -eecision the Air Ministry agreed to raise the 
establishments of those schools which catered for wing maintenance, and during 
the latter part of 1940 the new scheme was brought gradually into being, 

In March 1941 the first 'Notes on Aeroplane Maint~nance Planning ' were 
issued to the units of Flying Training Command-1 

1 Hying Training Command File 55436/Eog. 
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The Introduction of Maintenance Wings at the Operational Training 
Unitsi 

Throughout 1941 Flying Training Command developed its _planned mainten­
ance organisation. Various instructions elaborating the scheme were issued from 
time to time. Copies of these were forwarded to the Air Ministry and the 
Director of Servicing and Maintenance was kept informed of progress. In 
December 1941 the Inspector General of the Royal Air Force (Air Chief Marshal 
Sir Edgar Ludlow-Hewitt) visited the operational training units of Bomber 
Command. In rus report he complained of the high rate of aircraft unservice­
ability at the O.T.U.s and said this was mainly due to the inexperience in the 
maintenance organisation. Air Chief Marshal Ludlow-Hewitt recommended 
that an expert should be sent to the Bomber Command training units to study 
their maintenance problems and draw up general principles for the guidance of 
the chief maintenance officers of all operational training units. 

At the request of the Director of Servicing and Repair, Air Commodore 
Cuckney carried out during January 1942 an investigation into the methods 
of aircraft maintenance being used in Bomber Command operational training 
units. In his report dated 3 February, Cuckney said that the Command's 
difficulties were mainly due to the fact that instead of realising the fact that it 
was the training programme ' which called the tune ' and the job of maintenance 
'to play it,' the O.T.U.s were still working under the conditions of peace-time 
activities and were flying their aircraft at a rate dictated by their serviceability. 
lie suggested that their maintenance arrangements should be reorganised on the 
lines recently introduced in Flying Training Command. 

In March 1942 the Air Member for Suj>ply and Organisation decided to 
introduce the maintenance wing organisation at all operational training units 
throughout the Royal Air Force. Air Ministry publication No. 1464A Vol. 1, 
Part 2, entitled ' Maintenance Wings, Organisation and Functions-Main­
tenance Planning ' was prepared in the Directorate of Servicing and Main­
tenance and issued to the Service both at home and overseas. 2 

Coastal Command's Experiment in Planned Operational Flying 

After the.introduction of maintenance wings in the operational training units, 
the Directorate 0£ Servicing and Maintenance considered the possibility of 
extending the scheme to the operational squadrons. Whilst the problems 
involved were being investigated, the Prime' Minister expressed his concern 
.regarding the lack of success of the anti-submarine campaign which was said 
to be due to the low rate of operational sorties carried out by the aircraft of 
Coastal Command. lt was at first considered that the best method of improving 
the position was to transfer a number of aircra,ft. from Bomber Command, but 
later it was suggested that in view of the shortage of aircraft steps should be· 
taken to obtain better results from the aircraft already held. In July 1942 the 
Operational Research Section of Coastal Command ·under Dr. G. Gordon, 
carried out an investigation as to how the operational effort of the Command 
could be increased. Dr. Gordon said that the three controlling factors were :-

1 A.M. f iles S.79199, A.368655/42 and S.6457. 
1 A.M. File A.368655/42. 
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(a) .Pilots. ,. u,uld -the-pilots fly-more frequently-without a reduction in 
efficiency or premature operational fatigue? 

(b) Policy. Was there a deliberate restriction to the flying in order to 
conserve a striking force ? 

(c) Maintenance. If flying were more frequent could the servicing and 
maintenance keep pace ? 

Regarding (a) the investigation showed that pilots could undertake more flying 
without loss of efficiency and that the deliberate policy restriction to guarantee 
a striking force mentioned at (b) was not widespread. Therefore the answer 
to increased operational efficiency lay in improving maintenance. An analysis 
of the maintenance showed that the maxnnum amount of flying per month 
was determined by:-

(a) The time taken on routine inspections. 

(b) The time taken on repairs outside routine inspections. 
(c) The time taken awaiting spares (neglecting for the moment weather 

conditions). 

The conditions (a), (b) and (c) and maximum flying without regard t-0 the 
maintenance of a striking force, fixed a serviceability which was found to be 
below the 70 per cent standard which had been aimed at. The figure calculated 
was about 30 per cent. The maintenance of a serviceability of 70 per cent 
therefore restricted the amount of flying. 

Dr. Gordon went on to suggest that the maintenance organisation and 
establishment of all operational squadrons should be planned in accordance with 
the operational needs. For instance, a large striking force to be used at 
infrequent intervals required a relatively large squadron strength of aircraft 
with a relatively small number of maintenance personnel per squadron, while a 
regularly operating patrol force, with the same number of flying hours but 
spread over a long period, needed a small squadron strength of aircraft with a 
relatively large number of maintenance bo_dies per squadron. He recommended 
that experiments be carried out with one or more squadrons in Coastal Command 
to ascertain what the requirements were in organisation and establishment to 
~eet the various operational needs. 

the Chief of the Air Staff sent a copy of Dr'. Gordon's report to the Prime 
Minister and on 5 July 1942 req_uested the Air Member for Supply and 
Research to give his personal attention to the suggestions made. He added:-

' This matter js of considerable urgency since, as you know, I am under 
constant pressure to divert aircraft from Bomber to Coastal Command. It 
would be far more efficient and economical to get a greater effort out of the 
existing Coastal Command aircraft. .. 

Immediately afterwards Coastal Command commenced experiments at Nos: 
120 and 210 Squadrons, but, owing to the fact that these units were equipped with 
American aircraft for which spares were not at the time available, the results 
obtained were inconclusive. In August 1942, therefore, another squadron-No. 
502 equipped with British (Whitley) aircraft-was selected for planned flying 
and planned maintenance trials. 
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When the experiment commenced in No. 502 Squadron an examination of 
sei:viceability returns showed that there were times when serviceable aircraft 
were not being flown and when the number of aircraft under servicing was below 
average. A fetish was also being made of high serviceability at the expense of 
flying hours which should not have been the criterion of a squadron whose work 
was the exertion of a steady pressure rather than isolated heavy attacks. 

It did not prove possible to plan the maintenance in No. 502 Squadron on the 
lines tried out at the operational training writs as had been intended, owing to 
the rigid employment by the unit of the' Flight 'system. To have modified this 
system, as maintenance planning required, would have introduced artificial 
factors tending to obscure the true resuHs of planned flying. Under the 
'Flight' system the ground personnel were in three sections and not readily 
interchangeable ; two flights dealt with daily servicing, and even minor inspec­
tions at dispersal points, the remaining personnel carried out major inspections 
and repairs in the hangars. Ideally, in bad weather, when work at dispersals 
was curtailed, the unemployed personnel should have been put to work in the 
hangars ; in actual fact this was possible to a small extent only and the attempt 
at planning maintenance was the anticipation of inspection in bad weather and 
the staggering of major inspections as far as possible. The results of the experi­
ment therefore represented, almost solely, the effect of planned tlyjng. 

the flying plan was based on hypotheses drawn from experience : approxi­
mately 9 hours' maintenance would be required for every hour's flying and 
consequently under ideal conilitions 10 per cent of the force could be main­
tained continuously in the air, the remainder aJ1 being worked on and there 
being no serviceable aircraft on the ground. At the other extreme, if no flying 
were undertaken at all, the whole force would be serviceable on the ground. 
The actual condition in practice would lie between these extremes and the line 
RSTU on the accompanying diagram is taken to represent. the equilibriwn 
position. 1 This position could be found only by experiment, although it was 
anticipated that it would be some 50 per cent above the prevailing average. 
Flying was increased gradually by one sortie per day until equilibrium was 
reached. Th.is was indicated by there being at least one aircraft awaiting main­
tenance during working hours. Any tendency for waiting aircraft to build 
up to about 3 .or 4 was offset by a similar progressive reduction in flying. The 
ratio of flying hours to maintenance hours was, of course, subject to variation 
accoriling to the efficiency of the maintenance organisation and other factors, 
but this variation was compensated by the same acijustrnent of flying intensity, 
the overriding factor being the maintenance of a pool of unserviceable aircraft 
sufficiently large to keep the ground staff fully employed during all but excep­
tional spells of bad weather, but not larger than necessary to meet this condition. 
ft was at once apparent that the greater the inte.nsity of fly:ing and therefore 
the greater the output of the squadron in flying hours per month, the lower 
would be the percentage serviceability, a fact which immediately exposed the 
fallacy of judging the efficiency of a squadron by the criterion of aircraft 
serviceability. The unwritten law that serviceability should be maintained 
above 70 per cent was therefore disregarded and the serviceability allowed to 
find its own level well below that figure. 

1 See Diagram 19, 
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Over the period of the experiment in No. 502 Squadron the average monthly 
output of flying hours was 80 per cent above the average for all the Whitley 
squadrons in the Command up to August 1942. The flying hours per month per 
aircraft on the strength of the squadron were more than doubled for the period 
August to December and the flying hours per aircrew increased by some 60 per 
cent. In the light of this it was considered that a matured Whitley squadron 
on regular patrol with a strength of 20 aircraft, 23 aircrews and 220 technical 
ground staff (corporals and aircraftmen) should average 1,250 flying hours per 
month. After spells of bad flying weather additional ftying could be made up 
to the limit of the aircrew capacity, but in good weather the planned rate 
must not otherwise be exceeded. 

The Extension of Planned Flying and Planned Maintenance to all 
Coastal Command Squadrons 

On 2 December 1942 the Air Council invited all the Air Officers Commanding­
in-Chief to forward their views on the possibility of ma.king aircrews responsible 
to some extent for the maintenance of their aircraft in order to relieve the 
shortage of .skilled personnel. All the Commands agreed that the proposal was 
not practicable on the grounds that of the personnel concerned a large pro­
portion were officers whose work would have to be supervised by non­
commissioned officers, whilst others were warrant officers and N.C.O.s whose 
qualifications were restricted to their own particular duties in. the air. Moreover, 
the majority of aircrew were completely untrained to undertake the highly 
specialised work which the maintenance of modern aircraft entailed. Several 
Commands were of the opinion that the carrying out of air operations under 
war conditions was sufficient unto itself without calling upon aircrews to 
undertake additional responsibilities. One Air Officer Commanding-in-Chief 
said that in his view aircrews should be relieved as far as possible of all ground 
responsibilities not connected with their flying duties. They must know how 
to carry out daily inspections of the equipment on which they had been trained 
but should not be expected to do so except in an emergency. This qualification 
should not, he considered, be used to reduce maintenance establishments. The 
senior technical staff officer of Bomber Command pointed out that aircrews on 
the return from operations must be rested and this was normally the time when 
inspections of the aircraft must take place. 1 

Various suggestions for impcoving the man-power situation were put forward 
but the most practicable came from the A.O.C.-in-C., Coastal Command, who, in 
a letter dated 22 April 1943, drew attention to the research in connection with 
planned flying and planned maintenance which had been carried out in his 
Command. Air Marshal Slessor said that with planned flying and maintenance 
he would undertake to operate Coastal Command at an increased effort with a 
substantial saving on present establishments, believing that, instead of carrying 
on with an arbitrary percentage of an unbalanced and wrongly calculated 
establishment, increased output could be obtained from a reduced but properly 
calculated and balanced establishment-provided the necessary flexibility we~e 
afforded by the transfer of the control of posting and establishment to Command 
Headquarters. 

1 A.M. Fi le S.84278. 
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The Coastal Command suggestions were considered at a meeting held at the 
Air Ministry under the chairmanship of the Director of Organisation on 27 M.ay 
1943. Representatives of the other Commands attended. It was agreed that 
the scheme whereby Command Headquarters would be enabled to adjust their 
establishments in accordance with their operational commitments was a 
practicable one and it was decided to institute at Coastal Command H.Q. a 
new section under the Senior Personnel Staff Officer to calculate and advise the 
Record Office and the Directorate of Manning on their personnel requirements. 
It was also decided to give the Command a block allocation on establishment 
of technical personnel in each trade, allowing an average margin of 5 per cent., 
to cover the requirements of a pool of personnel on which the Command could 
draw to meet changes in the roles of its squadrons. The provision of these 
facilities in the other Commands would, it was agreed, be discussed at a later 
date when more experience of their efficacy had been gained.1 

Regarding the introduction of planned flying and planned maintenance in 
the operational squadrons of the other Commands, both Bomber and Fighter 
said that they had adopted the scheme in their operational training units but 
preferred to reserve judgment as to its suitability for operational squadrons. 
The Deputy A.O.C. of Bomber Command remarked that as Bomber Command 
requirements depended more on a scale of effort than on the role of the unit, 
it was difficult to apply the same method of calculating establishments of their 
operational squadrons and a planned economic system to what were in effect 
battle conditions. The Fighter Command representative said that it was 
difficult to apply planned flying and planned maintenance to their squadrons 
because they had to provide a twenty-four hour service for defence. Also that 
it was impossible to agree that the role of day squadrons would not be 
changed, and impossible to forecast their offensive and defensive commitments. 
Both Commands, however, promised that their Operational Research Sections 
would continue to study the matter and maintain close contact with the 
0.R.S. of Coastal Command. 

During J une, July and August, 1943, Headquarters, Coastal Command 
endeavoured to put into effect the arrangements which had been agreed at the 
conference of 27 May. In this they were frustrated by shortage of the personnel 
which the scheme required. Since 1942 all the Commands had been forced to 
bear a percentage deficiency in their establishments because of the shortage of 
tecb:nical tradesmen, and on 7 J uly 1943 all concerned were notified they were 
to be called upon to face an additional cut. 2 In the case of Coastal Command, 
even though they were prepared to reduce their establishments by the intro­
duction of planned flying and planned maintenance, they were still expected to 
bear the same percentage cut in their establishments. 

It was not until November, after several months' discussion of the personnel 
question, that the reorganisation of Coastal Command commenced. Many 
units were readjusted, establishments were modified and planned flying and 
planned maintenance became the accepted method of procedure throughout 
the Command. The net result of this was to make available for employment 

1 A.M.S.O. Folder 210098 Part II, 'Planned Flying-Planned Maintenance.' 
1 A.M, Fjje S.91923. 
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elsewhere a useful number of beadquarlers and station personnel and to 
create a valuable pool of personnel within the Command to increase the 
operational effort of squadrons equipped with the most efficient types of 
aircraft and those most in need of more man-power. 

Between 1943 and 1945 the Operational Research Section of Coastal Com­
mand carried out a great deal of work towards the furtherance of the principles 
of planned flying and planned maintenance. Every aspect of the subject was 
covered and the most comprehensive instructions were issued from tune to 
time. In May 1943 the Command produced the first three parts of a publication 
which described the scheme as applied to its units under the following 
beadings:-

Part I. General Instructions on Planned Flying and Planned Maintenance 
and its Application to the Command. 

Part IT. Maintenance Instructions. 

Part III. Servicing Wing Organisation. 

In May 1945, Part IV was produced which described the system as employed 
in Operational Training Units. 

It was not until the war ended that Coastal Command published Part V of 
its treatise on maintenance planning. This appeared on 22 August 1945 and 
was entitled ' The Approach to a System! It included a brief history of the 
introduction of planned flying and planned maintenance in the Command, the 
chain of co-ordination in the planning of effort ; the statistics, records, system 
of task and manning control in all their aspects as applied to Coastal Command 
units ; the calculation of flying tasks and the establishments of servicing and 
specialist personnel and the effect of alteration in flying training on the total 
flying effort of an operational squadron.1 

The Benefits Accrued in Coastal Command from Planned Servicini 
and Planned Flyint?, 3 

It is difficult to assess the true measure of the benefits resulting from planned 
flying" and planned servicing in Coastal Command because the war came to an 
end before the Command reached the standards they themselves had aimed at. 
It was not so much the percentage of aircraft serviceability that was achieved 
but that an increased flying effort was obtained with a reduction in maintenance 
man-power. In a report on the subject prepared by the Directorate of Servicing 
and Maintenance at the request of the Air Member for Supply. and Organisation 
in April 1944, it was stated that planned flying and planned servicing not only 
gave an overall increase of 43 per cent in flying hours per maintenance man and 
enabled establishments to be reduced by some 5,000 men, but that ' there were 
more flying hours available than were used.' 3 

1 Space does not permit of the inclusion of the Coastal Command publications in this 
monograph and they have been filed under Air Historical Branch Reference 
IIK)54/2/l (A)-/El. 

~· A.M.S.O. Fold'er 210098 Part II. 
• See Appendix 21. 

176 



The Adoption of Planned Flyln~ and Planned Servicing for the Opera­
tional Units of the Other Commands 
Planned Flying and Planned Servicing, as it was eventually renamed, 1 had 

gone beyond the experimental stage when the 1939.-45 War came to an end 
but had not been adopted for the operational squadrons o'f Bomber and overseas 
Commands. 1n the first place, to introduce into a formation, in the heat of 
battle, a major change in internal organisation was considered inadvisable and, 
in some cases, impracticable. Again, some formations considered that they 
-were meeting their commitments satisfactorily, as indeed they were, but at an 
unnecessarily high cost in aircraft and man-power. 

In 194;3, Headquarters, Middle East examined the possibility of introducing 
planned flying and planned servicing in that Command but it was considered 
that the system brought into being by their own maintenance staff under Air 
Vice-Marshal Dawson was pteferable as far as bomber and fighter formations 
were concerned. Under the Middle East .scheme, work in squadrons was limited 
to 48 hours and in wing repair a.nd salvage units to seven days. 1f the forward 
organisation could not deal with the work within the stipulated period it was 
rassed back to a unit with greater facilities. By those means a very rapid turn~ 
round was obtained and practically every man kept fully employed. Figures 
for the fighter squadrons in the Western Desert showed that for a reduction 
of 40 per cent of the maintenance personnel on the establishment a much 
higher percentage than 70 per cent serviceability had been obtained in spite 
of adverse conditions. 1t was contended that the Middle East scheme achieved 
the full employment of personnel without the attendant disadvantage of low 
serviceability, but required for its efficient operation senior: maintenance staff 
officers at Air Headquarters and Groups with authority to use the maintenance 
personnel in squadrons, repair and salvage units and maintenance units 
according to the strength of squadrons under their control so that men were 
disposed of in such a manner as to keep them fully employed. 11 

The Aircraft Servicing Arrangements of the German Air Force during 
the i939-45 War3 

Before leaving the subject of the development of planned flying and planned 
servicing, it is interesting to compare the aircraft servicing arrangements 
adopted by .the German Air Force during the 1939--45 War. Like the Royal 
Air Force, the German Air Force soon found that tbe supervision of the main­
tenance of aircraft by the flying personnel who were untrained technically for 
the task was not efficient organisation, Although they did not introduce 
pl?.nned flying and planned servicing, the German Air Force did foster a system 
of centralised servicing controlled by technical personnel. 

At the beginning of the war the servicing ,o.f aircraft and minor repairs 
were undertaken by technical personnel attached to the flying formations. 
In the case of very mobile units (fighter, ground-attack and dive-bomber 

1 ' Planned Flying and Planlled Servicing. Tbe Air Staff Approach.' Provisional 
publicatjon issued by the Air Ministry OPS/P.F.M. in July J946. Since reissued as 
A.P.3152: 

• O.R S./M.E. Ftle S.5933Z/43. 
• Study of the Sup~lyOrgan.isationof the German Au Force, 1935-1945. Prepared by the 

/i.ir Division of the Control Commission for Germany, June 1946. A.H.B./VD/94. 
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squadrons) the technical personnel were organised into compani~ permanently 
attached to Wing Headquarters. Other types of flying units were served by 
technical personnel organised into Airfield Servicing Companies which were 
attached as required to appropriate formations. It was intended originally 
that Airfield Servicing Companies should be provided only for units operating 
from airfields which had no other workshops. In contrast to the Headquarters 
Companies the Airfield Servicing Companies were to be independent of flying 
formations and it was intended that they should work only within a given area, 
viz., the Airfield Regional Commands, and not be moved over great distances. 
This system did not, however, function as planned owing to the diversity of 
types of aircraft in existence with which the Airfield Servicing Companies had 
neither the training nor equipment to deal. The Airfield Servicing Companies 
were consequently reorganised to cope with specific types and pennanently 
attached to flying formations to which they were subordinated in every respect. 
However, it was found in practice that this subordination also had its dis­
advantages. In the case of a transfer of a flying formation to another airfield 
the servicing company arrived at the destination much later than the flying 
elements. Alternatively, the Airfield Servicing Companies bad to be moved long 
in advance, leaving the formation without its maintenance services. To 
overcome this clifficulty the Airfield Servicing Companies were placed in a 
'pool' under the control of the Quartermaster Gener~ and were only-temporarily 
attached to the flying fonnations to which they were allocated. This system and 
also the Headquarters Company scheme worked reasonably well until the lack 
of transport aircraft, fuel and motor transport made itself felt when both Airfield 
Servicing Companies and Headquarters Companies found it increasingly 
difficult to catch up with the flying formations which they served. At the end of 
1944 it was decided, therefore, that both types of companies would be abolished. 
They were replaced by maintenance companies which were independent of 
particular flying formations. Although-the Airfield Servicing Companies had 
proved the impracticability of such an organisation at the beginning of the war it 
was now considered to be more feasible in view of the reduction in types of 
aircraft which had now taken place. The new organisation took the form of 
.Aircraft Maintenance Companies which were subordinated to the Station Com­
mands and their task was the maintenance of aircraft landing on the particular 
airfield to which they were allocated. By the end of the war, however, this 
reorganisation had not been effected completely. 
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CHAPTER 10 

AIRCRAFT SERVICING IN FIGHTER COMMAND 

The Servlcini Arran~ements at the Outbreak of War1 

In tracing the development of aircraft servicing in Fighter Command, the 
essential need for a change in policy dates back to the expansion of the Royal 
Air Force in the period from 1936 to 1939. Prior to this period· tlie squadrons 
in Fighter Command were operating on a servicing system whereby each Flight 
was a self<ontained unit in a flying squadron; that is, each Flight had a quota 
of Groups I and II tradesmen who were responsible for all inspection and repair 
work on aircraft up to the 'write-off' category. Such a system functioned 
satisfactorily under nonnal conditions, but soon displayed faults when subjected 
to the increased flying intensity which came with expansion. In addition, 
aircraft were becoming more complex and the ratio of highly skilled work to 
duties of a routine nature increased considerably. An outstanding defect was that 
the aircraft of one Flight in a squadron could be awaiting attention while 
unemployed man-power was available in other Flights. To eliminate this fault 
it was decided to adopt the squadron as the unit for servicing purposes and 
divide tasks into two phases :_: 

(a) Handling of aircraft, routine inspections and repairs of a minor nature. 

(b) Maj or repair work and inspections not dealt with by the handling parties. 

To meet this phasing squadrons were reorganised to consist of two flying 
Flights manned with Group II tradesmen and adequate supervision, and a third 
Flight for purely servicing purposes manned with Group I tradesmen. This 
Flight undertook all major inspections and repair work. In effect the system 
recognised that the servicing of aircraft within a squadron was an important 
task and merited the formation of a Flight to undertake the work. 

Development durin~ the War• 
The system mentioned remained in force during the first year o{ the war but 

operations within that period and particularly while the Battle of Britain was in 
progress slmwed that the mobility of squadrons was hampered by the static 
servicing organisation. As the tempo of the battle was intensified, squadrons 
had to be moved at increasingly frequent int~rvals. The moves commenced 
with complete squadrons. This was followed by a reduction to a move of 
aircraft, pilots and some 70 personnel, then by a further reduction in which 
only the pilots, aircraft and a maximum of 32 maintenance personnel, all 
travelling by air, were concerned, and in exceptional cases only the pilots and 
aeroplanes moved. This resulted in squadrons-becoming detached to a greater 
oi: lesser extent from their personnel, and in some cases a squadron and its 
personnel became distributed over at least three different stations. 

A squadron on moving ha:d to leave its unserviceable aircraft, and personnel 
to repair them. There was considerable difficulty in arranging whether these 

1 F.C. File S.39369/45. 
1 A.M. File S.67906. 
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aircraft, when serticeable, mould follow their squadrons and whether new pilots 
and new aircraft should be posted to the original base or to the station from which 
the squadron was operating. The personnel left behind were 'nobody's 
children' and tbeiJ" position, and sometimes their work, was unsatisfactory. 
These faets were brought to notice by the Air OfficM Commanding No. 12 Group 
(Air Vice-Marshal t . Leigh-Mallory) who, in a letter to Headquarters, Fighter 
Command dated 11 December 1940, said that as the result of the many difflcultie., 
experienced during reinforcing and relieving movement$ of squadrons within the 
Command during the past seven months he bad given careful consideration 
to the possibility of so reducing the composition of fighter squadrons as to 
increase their mobility, while ill the same tU11e removing the difficulties arising 
from the transport of large groWld parties and redundant bulky equipment 
from station to st~tion. Two schemes, he wrote, had hem considered : ...... 

' A ' The maxhn\Wl mobility of a sql,ladroq would be obtained by reducing 
the tu.tlt to ~ operational minimum of personnel, aircraft, and 
equipme:nt, i.e. pilots, plus an ~ential skeleton administrative staff, 
accom.parued by aircraft and any special equipment which was not 
common to most types, Thls would result in the Station Head­
quarten; becoming a large unit whlch would supply all the peeds of the 
squadrqn~ op the station and be responsible not only for housing, 
feeding and defending all personnel on the station but would a1SQ 
qi.ter for every aspect of aircraft maintenance. 

' B ' A compromise between scheme ' A. • and the existing scheme, in that 
a larger number ot personnel than in scheme j A' would be retained 
in the squadron with a. view to fostering the :,quadron spiriL The 
main feat1.Ue& of schem6 ' B ' were :-

(i) The combination of squadron servicing parties to form a station 
servicing party to undertake the major items of squadron 
maintenance, the squadrons retaining onJ,y suilicient personnel 
to perform minor inspections and handling of aircraft. 

(ii) The holding of ground equipment on station cbarge. 

After di.sc'l,l!!Slon it was decided that Scheme • A,' although attractive in 
:principle, was not accepta.ble. The main objection was that it would destroy 
the ' body ' of the squadron owing to the absence of the squadron nghting 
!ij>irlt whfch depended not only on the skill and morale of the pilots but also 
on the efficiency and keenness.of the ground staff. It was reeommended that 
Scheme 'B' be adopted with modifications, and the essentials of the final 
proposals were as follows :-

(a) That a station mawtenanc~ unit bt;l formed. 

(b) That the bulk of the G,rQllP I tradesmen held by squadron. shoulc! ~ 
tram;{wed to tne station maintenance unit, 

(c) That all ground equipment should be held on the charge of the station 
maintenance wiit, and that special equipment peculiar to certain 
types be issued to squadrons by the statiqn maintenance unit as 
required. 

(d) That all technical maintenance, other than daily inspections and minor 
adjustments, should be undertaken by the station maintenance unit. 
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(e) 'fhat a per<?entage of the station defence personnel should be tiv.ined 
in the duties of refuelllilg and rearming aircraft. 

The advantages of this reorganisation were said to be :-
(a) The mobility for purposes of permanent or semi-perm~ent moves would 

be assisted by the consequent reduction of the bulk of the squadron. 

{b) Problems of rapid reinforcement would be eased by the training of the 
ground defence personnel in refuelling and rearming duties, and by the 
fact that the station maintenance unit existed for the benefit of any 
unit which might arrive on the station. 

M It would relieve the squadron commander of the major problems of 
aircraft maintenance and allow him to devote more time to operational 
matters. 

(4) The formation of a station maintenance unit wolJld pool tu skilled 
personnel on a station, and to some extent avert the troubles resulting 
from a lower standard of training and experience, which was now 
being felt, by enabling the more reliable men to be employed to their 
full capacity. 

(e) An economy in ground equipment and tools would be effected by more 
continuous use of these items. 

Additional suggestions to improve the scheme were :-

(a) That the size of the flight mei;hanics' tOQl kits could be TeQ.'Q.Ced tQ a v~ey 
small number of tools which could be carried by the airman m ~ poucb. 
or siJnila.f container, 

(b) That a B'Uitable proportiOJI ot personnel and eqaiplJljlllt held by th• 
station D1aintenance unit should be eannarlcoo to fonn a I110bile 
unit when required, i.e. to accompany a squadron JD()vil:lg to a 
base possessing no maintenance facilities. 

The scheme was discussed at a conference held on 17 ]ru-J\Ja.i}' 1941 .at 
Headquarters, Fighter Command which was attended by all the ·F~hter Gr011p 
Commanders and the Director of Organisation from the Air Minist,:y. Jt w.as 
agreed that scheme ' B ' should be adopted throughout the ~mmand ~~jeet 
to the folloVfUlg modifications :-

(a) The sqlladron establislu,nent$ sbc1,1ld be cut to the bone ,and the bulk 
Qf the mamtenance personnel tranjfep-ed to the station mamtenance 
party. · 

(b) The internal structure of the station maintenance party should be 
organised in such a way that it could throw off echelons. One oj these 
echelons would be attached to each squadron in resident.A) at the parmt 
station or at a iatellite. These echelonswhen attaclied to a squadroo 
would, of course, come under the squadron commander and ,station 
engineer officer. Each echelon would have the minimum normally 
neces.sary for the type of work done by the squadron, being reinforced 
temporarily, if required, by the loan of additional personnel from the 
top hamper of the station maintenance party. 

(c) The squadron engineer officer would remain in the squadron and not be 
reposted to the station maintenance party. 
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(d) Night flying and foreign squadrons should be organised on the same 
lines although, in fact, night-flying squadrons would rarely move. 
As regards foreign squadrons, steps were to be taken to ensure, as far 
as possible, that they were changed over with others of the same 
nationality, e.g. a Polish squadron would relieve a Polish squadron. 

Some two years elapsed before the new organisation was a going concern. 
Numerous adjustments to the establishments of both personnel and equipment 
were necessary to enable it to operate effectively. It was not until the first 
invasion exercise ' Spartan ' was performed in the early part of 1943 that the 
servicing of squadrons was on a fully centralised basis.1 

During the planning of Exercise ' Spartan ' it was decided that stations 
as a whole in Fighter Command must be mobile and they were renamed 
' Airfields,' and the aircraft servicing organisation was devised for three areas :-

(a) The advanced landing ground area. 
(b) The airfteld area. 
(c) The base area. 

Advanced Landing Ground Area. 
It was appreciated that under active service conditions there would be 

occasions when to ensure quick ' turn-round ' it would be necessary to use 
advanced landing grounds forward of the airfield areas. To perform the servic­
ing task on these landing strips servicing commandos were established under the 
control of Group Headquarters. These personnel were taught to operate with 
a minimum of equipment and to improvise as much as possible, besides being 
instructed in self-defence. Their essential duty was to perform refuelling, 
.rearming, between-flight and daily inspections and repairs of a minor nature. 

Airfield Area 
Each airfield was designed to contain three flying squadrons and the airfield 

technical organisation was one of complete centralisation, the- technical person-. 
nel being divorced from the squadrons, leaving one sergeant tradesman on the. 
squadron establishment for technical continuity purposes. The tradesmen 
were formed into a repair and inspection squadron for inspectional and repair 
work, and a daily servicing squadron for handling and minor work, the whole 
being commanded by a squadron leader (Chief Technical Officer) who acted in 
both a technical and administrative capacity. 

To preserve their mobility a ruling was made that airfields would not 
cany out major inspections or any work that caused an aeroplane to become 
non-effective for more than 48 hours. This naturally placed a limit on their 
capacity and necessitated the formation of support units. To meet this require­
ment, one repair and salvage unit was established for every two airfields. Their 
function was to salvage aircraft and to perform repairs and modifications 
beyond the airfield capacity. Each repair and salvage unit was organised into 
mobile and static repair parties, the former for aircraft outside the airfield 
boundaries, the latter for work that arose within the boundaries. The work 

1 F .C. File S.39369/45. 
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undertaken by these parties was limited to tasks that could be eompleted within 
,seven days. On each of the repair and salvage units an aircraft reception 
.flight was established. The function of this flight was to receive and hold new 
·aircraft and issue them to squadrons equipped to operational standards. 

:Base Area 
For all servicing work beyond the capacity of the airfield or a repah: and 

salvage unit, a forward repair unit was envisaged. This was planned but not 
established during the exercise. The function of the base area was to be three­
fold:-

(a) Aircraft repairs. 

(b) Aircraft salvage. 

(c) Mechanical transport repair and salvage. 

For the purpose of the exercise these duties were fulfilled by the existing repair 
and salvage organisations. 

Reorganisation of the Servicing System 
Exercise ' Spartan ' showed that the system devised was sound basically 

for a tactical air force, and when the first composite group of 2nd Tactical 
Air Force was formed this servicing organisation was employed. 

2nd T.A.F., as it became.known, came into being on 1 June 1943.1 It was 
formed for the projected landing of Allied forces in Normandy in 1944: the 
role of Fighter Command being reduced to one of defence only and named, 
on 15 November 1943,. Air Defence of Great Britain. A fundamental principle 
in the formation of T.A.F. was that there should be an interchange of squadrons 
between T .A.F. and Fighter Command (or A.D.G.B.) and thus it was essential 
to devise a common servicing system to enable . this -principle to operate. 
Although it was not considered necessary to adopt the airfield system complete 
for the defe.nce squadrons, the technical personnel were divorced from the 
squadrons and formed into an echelon. At that stage the problem of squadron 
esP,it de corps arose and in order to m~t this as far as possible, compatible 
with efficiency, the echelons were established to support specific squadrons, 
their number be~g correlated to that of the squadron. It was the policy of the 
Command for the echelon to accompany the squadron whenever possible. 

For centralisation the echelon of each squadron was amaigamated under 
the station engineer officer who was renamed the chief technical officer, the 
squadron engineers being called echelon engineer officers and placed under the 
jurisdiction of the Chief Technical Officer. In this amalgamation the Group I 
tradesmen were formed into a repair and inspection squadron and the Group II 
personnel into a daily servicing squadron. By this reorganisation, which 
took place in July 1943, exchange with T.A.F. was made possible, the internal 
mobility of squadrons within the Command was increased and the servicing as a 
whole gained in efficiency. 

1 The first Tactical Air Force (N.A.T .A.F.) was formed for the North African Campaign 
in 1942. ' 



J'oi-mation of Servicing Wing Headquarters 
Although the echel6tt system worked efficiently, minor administrative 

difficulties emphasised that the control of echelons on a station was too loose. 
In addition, it was found that the number of squadrons on stations varied and 
engineer officers of equivalent rank were controlling widely differing technical 
organisations. It was obvious that the administration of echelons must be 
tightened and regard paid to rank when devising the station control establish­
ment. To meet this it was decided to introduce headquarters sections of the. 
Servicing Wing Organisation which was in use in the Command's operational 
training units. These headquarters were mobile and were established on 
Fighter Command Headquarters, their deployment being under the jurisdiction 
of the Command Engineer Officer. Each servicing wing headquarters consisted 
of a chief teclwical officer, whose rank was determined by the number of 
echelons the wing was designed to cany, an adjutant, suitable specialist officers 
or warrant officers and clerical and aircraft personnel. By the establishment of 
only a nucleus of personnel in the servicing wing headquarters, expansion and 
contraction of the wing could take place with the movement of squadrons in 
and out and so the organisation was made flexible. 

Auxillary Servlcln~ Unit for Support of Squadrons 
The development of improved aircraft and the constant re-equipment of 

squadrons prevented them from staggering their major inspections and caused 
peak loads on the servicing organisation when such inspections became due. 
Because of operational requirements it was not possible to restrict flying in 
order to obtain a smooth flow of inspections and it was apparent that some 
outside source for the performing of major inspections was necessary. A 
servicing unit within the Command organisation, which had been designed 
originally to support the operational training nnits because of their intensive 
flying programme, was utilised and proved of extreme value. The unit absorbed 
inspections beyond the capacity of the station servicing organi,sation and also 
undertook major modifications, re--engining of aircraft, etc. 

Special Servicing Units 
As operation$ became intensified it was found that diversionary and damaged 

aitcraft retuprlng from sorties over the Continent caused considerable servicing 
work at airfields within the Command. To meet this task special refuelling 
and rearming parties were established in April 1944. Late in March 1945 these 
parties were reorganised into servicing units on a mobile basis and were deployed, 
as necessary, by the Command Engineer Officer at Headquarters, Fighter 
Command. · 

Support of2nd T.A.F. by Fighter Command 
-when preparations were being made for the landing of the Allied forces in 

N"ormandy in 1944, it was foreseen ,that whilst moving their airfields to the 
Continent the squadrons of 2nd T.A.F. would be deprived of servicing facilities 
at a time when they would be operating from the United Kingdom at an jnten­
sive rate of effort. Consequently, in May 1944, a supplementary airfield servicing 
organisation for these squadrons was provided by A.D.G.B. for the period of the 
move. The temporary organisation comprised ' Backers-up ' parties which 
were established in addition to the Command static formations. The function 
of the parties was to perform all the servicing work of 2nd T.A.F. squadrons 
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whilst their own ·airfield servicing organisation was being transferred a.cross 
the Channel. 

The Chan~es Made in the 2nd T .A.F. Servicing Organisation ln the 
Light of Experience 
After tbe formation of the 2nd Tactical Air Force it was found that changes 

from the basic policy devised in Exercise • Spartan ' were necessary. For one 
thing, the aircraft rece_ption flights attached to the repair and salvage units 
proved to be inefficient mainly because their role was incompatible with the 
function of the R. and S.U.s as a whole. Consequently the reception flights 
were amalgamated within each Group, with the exception of the Light Boml;>er 
Group, into a central group support unit whose function was essentially that 
devised in the original scheme, namely, the receipt, handling, preparation and 
issue of new aircraft. 

The airfield servicing system also proved to be unsatisfactory. Experience 
had shown that it was necessary on occasions to carry more than three squadrons 
on an airfield, ~d it was found that the airfield servicing system devised in 
'Spartan ' was too rigid to permit the temporary attachment of squadrons. ln 
addition, the supervision of welfare of the personnel was restricted to the 
technical officers in the servicing wing. These officers, with their many duties, 
were unable to give airmen's welfare the attention that should have been 
vouchsafed. To overcome these defects it was decided to reorganise the airfi.eld 
system on the lines of that employed in A.D.G.B. Command. This reorganisa­
tion maintained the airfield servicing Headquarters with its attendant workshops 
and repair and inspection section, but fortned the remaining personrtel into 
echelons each of which was designed to support one squadron. This facilitated 
the moves of squadrons between airfields. 

fo the base area the operation of the forward :i;-epair nnit showed it to be 
cumbersome and unwieldy and it was divided eventually into three sections 
working independently, one section being for airframe and engine repairs, a 
second for base recovery (aircraft salvage) and the third undertook the salvage 
and repair of mechanical transport. The sections were controlled by the Base 
Group organisation. 

Aircraft Serviceability in Fi~hter Command Throu~hout the Wat1 

At the outbreak of the 1939-45 War the serviceability of aircraft in Fighter 
CClmmand averaged about 70 per cent. This was increased to 80 pet tent by 
November 1939 and was largely due to the revision of the maintenance schedules, 
a drastic cut of unnecessary inspections and tpe extension of time between 
them. Some misgiving was felt as to the result of this action when it was first 
introduced, but experience proved it to be fully justified. 

Lack of ground equipment proved a serious disadvantage lil the early stages, 
and some six months elapsed before the situation was satisfactory. The supply 
of spare parts for airframes and engines also presented considerable difficulty. 
In addition, maintenance problems arose continuously as the result of the 
multiplicity of types of airframes, engines, ground equipment and accessories 
that were provided. 

During July 1940 intensification of air activity resulted in a slight decrease 
in aircraft serviceability but in no case did this fall below 76 per cent in so far as 

1 Figbter Command O.R.B,, Maintenance Section, September 1939 to June 1940. 
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Spitfires and Hurricanes were concerned. In August tlie maintenance of 
aircraft in hangars became impossible at the aerodromes in the south-east of 
England because of intensified enemy bombing and it was necessary to 9isperse 
the aircraft around those aerodromes and in the fields adjoining. The servicing 
of aircraft in dispersed positions did not present many difficulties owing to the 
fact that it was still summer, but it was anticipated that troubles would occur 
if the same conditions were to be faced during the forthcoming winter. Con• 
sequently the Air Ministry were asked to provide aircraft shelter tents and engine 
heater covers before inclement weather prevailed. To prevent loss by enemy 
bombing, as many unserviceable aircraft as possible were transferred to aero­
dromes in the back areas for their repairs or maintenance to be completed. 

The serviceability of single-seater fighters was maintained at 80 per cent 
during ·September 1940, i.e. the peak month of the Battle of Britain, but the 
establishments of personnel proved to be insufficient to meet the demands for 
increased flying time. In October, November and December the rate of 
serviceability of single-seater fighters remained as previously but the twin­
engined night fighters experienced a great deal of unserviceability due to defects 
jn their instruments. Various measures were taken in an attempt to rectify the 
faults. During October the first supplies of shelter tents and winter equipment 
commenced to arrive. ' 

Throughout 1941 serviceability varied considerably because of the many 
factors involved. New types or new Marks of existing types of aircraft were 
continuously being supplied to the Command and the serviceability of these 
depended upon experience in their use, the efficiency or otherwise of their 
equipment, the extent to which modifications were necessary, the availability 
of spares-, the type of operations employed and the efficiency of the maintenance 
organisation and the technical and equipment personnel of the station concerned 
For instance, the average serviceability of the early Mark of 'Spitfighter' 
aircraft nearing the end of their lives could be as low as 45 per cent., while the 
average serviceability of a later Mark in the heyday of their usefulness would 
be as hlgh as 89 per cent. Furthermore, the latest type, with its teething 
troubles still unsolved, seldom reached a serviceability of over 78 per cent. 
The following figures show to what extent the serviceability varied during 
1941 :- 1 ' 

1941 OPERATIONAL AIRCRAFT 
Month Serviceability Average 

May• 
June 
July 
August 
Sept. 
Oct. 
Nov. 
Dec. 

of various Serviceabili~ 
types during the month 

Day· Night 
Fighters Fighters 

From 59% to 88% i3% 
From 47% to 89% 73% 
From 55% to 82% 7§% 
From 45% to 83% 75% ' 70% 
From 62% to 89% 74% 74% 
From 48% to 83% 70% 76% 
From 33% to 88% 68% 75% 
From47% to83% 72% 73% 

TRAINING AIRCRAFT 
Serviceability Average 

of various Service. 
types ability 

From 55% to 83% 
From 52% to 88% 
From 49% to 71 % 
From 46% to 78% 
From 52% to 70% 
From 43% to 72% 
From 38% to 71 % 
From 50% to 80% 

duri1ig tM 
month 
64% 
64% 
60% 
61% 
66% 
62% 
62% 
69% 

1 Fighter Command O.R.B., June 1941. 
• Details oi aircraft serviceability during the months of January to April 1941 wer1 

apparently not recorded. 
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The variations in the average serviceability rate according to type continued 
throughout the war. In 1942 the lowest average monthly serviceability of 
operational aircraft was 67 per cent and the highest 78 per cent. In 1943 the 
lowest and highest average percentages were 69 and 81 respectively. The best 
serviceability figures were obtained in 1944, particularly immediately before 
and during the Allied landings in Normandy, the lowest monthly average rate 
being 75 per cent and the highest 84 per cent. The average monthly service­
ability percentages for these three years1 divided into day and night fighter and 
operational training aircraft were :-

Year Day Night Training 
Fighters Fighters 

1942 75% 69% 68% 
1943 74% 74% 68% 

(7 months 
only) 

1944 79% 78% 

.1 Serviceability percentages tor tighter aircraft were not recorded by the Command in 
1945. In the case of training types the percentages were not recorded after July 1943. 
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CHAPTER 11 

AJRCR.AFT SERVICING IN BOMBER COMMAND 

'I'he Servlclni Arrangements at the Outbreak of War 
In the period between the two wars up to the year 1937; the flight commanders 

of the squadrons of Bomber Command were entirely responsible for the servicing 
of their aircraft, the flight sergeants being their right-hand men. From 1937 
onwards, with the general introduction of twin-engined aircraft, the flight 
commanders gradually took less interest in maintenance and the flight sergeants 
assumed more responsibility, usually working directly Uhder the station 
engineer officer. In consequence, the latter tended to control the servicing 
arrangements. This trend increased still further when more complicated 
aircraft and equipment appeared, and by 1940 the station engineer officers had 
taken over the entire responsibility for servicing. 

The Servicing Difficulties of the Command when the War Commenced 
From the point of view of the maintenance of aircraft, Bomber Command 

commenced the war in a state of some unpreparedness. There was a serious 
lack of handling and ground equipment and the limited amount available was 
often unsuited to modern aeroplanes. 'Technical accommodation too was 
insufficient and spares were hard to come by. Many aircraft were placed out 
of action as the result of shortages of operational equipment, and aircraft 
temporarily unserviceable could not again be brought into use as their opera­
tional equipment had to be transferred to new aircraft which arrived in the 
squadrons in an incomplete state.1 

The dispersal of aircraft, which the German offensive against this country in 
1940 rendered necessary, increased considerably the servicing difficulties. At 
first the aircraft were dispersed around the perimeter of each aerodrome then, 
as concrete sites were constructed in the fields adjoining, a wider distribution 
came into use. Unfortunately, however, the farther the aircraft were dispersed 
from the main aerodrome the more difficult their servicing became. At first 
no hangar facilities or labour-saving devices were available and the maintenance 
personnel were asked to work under conditions that, in winter, reduced the 
useful output to a figure that was probably less than one-third of the output from 
the same men working in a well-illuminated and heated workshop. There was 
also the considerable amount of time lost as the result of personnel having to 
travel long distances during their breaks for meals. Under those conditions it 
is not surprising that in February 1943 the average monthly serviceability of 
aircraft in Bomber Command was as low as 61 per cent. 7he policy of the 
dispersal of aircraft by picketing them in the open as distinct from dispersal 
by housing in remotely situated hangars meant a heavy price in terms of 
serviceability and maintenance efficiency. 2 

There were two large and distinct aspects of Bomber Command which 
presented different servicing problems, i.e. 

• Bomber Command O.R.B.. 1939-40 and information from A.V.M. Ro~b, S.T.s.o., 
Bomber Command. 

• A.M. File S.84278. 
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(t1) The o~rational training and heavy 06rtversion units which had t 
definite programrne to fulfil. 

(b) The operational squadrons which had no set task and whose activities 
we.re to a great extent dependent upon the weather. 

The Operational Training Units 
In 1941 the operational training units experienced great difficulty irt com­

pleting their training syllabi in time owing to a shortage of serviceable aircraft. 
Most of the units were not able to muster more than 50 per cent of their 
aircraft strength at any one time. Furthermore, this percentage was usually 
Calculated from the nwnber of aircraft handed over to flights as serviceable 
before training commenced, and the percentage often dropped much lower during 
the day owing to the development at the last moment, or in the course of flying, 
of some defect in their equipment. This high rate of unserviceability, which 
applied only to the operational types of aircraft, was due mainly to the fact 
that the aircraft were those thrown up by the operational squadrons. 

There were, of course, other factors such as shortage of spares, dispersal and 
organisation questions which affected the aircraft serviceability and which were 
contained in a report: of the Inspector General, dated 25 December 1941. It 
was this report which led to planned flying and planned servicing being intro­
duced into the O.T.U.s and H.C.U.s of Bomber Command on the lines of that 
employed in Coastal Command. This measure eventually overcame the 
difficulties resulting from the maintenance organisation and inexperienced 
personnel. 

As regards the shortage of spares, the Inspector General pointed out that 
whereas the major inspections of certain types of aircraft were scheduled to be 
tompleted in eight days, the difficulties in obtaining spares prolonged the work 
to two or three weeks. He also drew attention to the impossibility of under­
taking night maintenance under blackout and dispersed conditions. This work 
Was necessary if aircraft were to be ready for flying the next day, He tecom­
lnended that serious consideration sl10uld be given to the following to enable 
aircraft servicing conditions to be improved :-

(a} The provision of two hangars at each O.T.U. satellite-well dispersed. 

(b) The provision of a small hangar for each flight dispersal area at main 
O.T.U. aerodromes. 

(c) Refuelling standings for aircraft engaged on night flying. 

(d) Freer use of light in the open for night maintenance purposes except 
during air raid warnings. 

(e) A reduction of dispersal and greater use of existing hangars for night 
work during non-moonlight and non-flying nights. 

(!) The provision of more aircraft ' comforts ' such as :-
(i) Condenser lamps for drying the interior of aeroplanes. 

(ii) Special covers for individual items of technical equipment. 

(iii) Maintenance shelters and their lamps for keeping engines wann. 
(iv) Engine, fuselage and wing covers. 

(v) Hot-air blowers. 
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Concerning' these comforts, the Inspector General said that his examination of 
the serviceability records of aircraft revealed a feature, which at first appeared 
SUiprising, that during periods of bad weather when little flying was being done, 
the serviceability curve did not rise to the extent which one would expect. 
This was due partly to the fact that when the weather was very bad the aircraft 
could not be worked on in the open and also because after aircraft had been left 
standing in the open during very bad weather they tended to become unservice­
able from the damp. 

The Operational Squadrons 
The operational squadrons suffered from difficulties similar to those of the 

training units and the percentage of serviceable aircraft available depended to 
a great extent upon the ingenuity of the station engineer officers in improvis~g 
equipment and obtaining spares. With the advent of four-engined aircraft1 

deliveries of which commenced during the third quarter of 1940, the servicing 
difficulties were increased due to lack of adequate lifting gear and other aircraft 
servicing equipment which the new heavy types required. The existing equip­
ment being designed for light and medium weighted aircraft was of little use, 
even if there had been sufficient quantities available. 

Steps Taken to Improve Servicln~ Conditions 
The re-equipping of squadrons with four-engined aircraft necessitated con­

siderable increases in technical establishments. Additional engineer officers 
were provided and electrical engineer officers were also established at units. 
As new squadrons were formed additional aerodromes came into being, but 
most of the war-time airfields in 1942 had little or no technical accommodation 
and it was necessary to erect two small open-ended hangars (Type T.l) on each 
airfield and later a somewhat larger hangar (Type B.l) for the use of M.A.P. to 
undertake repairs. The open-ended hangars proved to be not wholly satis­
factory but were better than working in the open air. The ban on the use of the 
permanent hangars on main ae-rodrm;nes which were evacuated during the 
German attacks of 1940 was also relaxed, provided tha~ the number of aircraft 
housed was kept to a minimum. 

The absence of adequate ground equipment coupled with the lack of technical 
accommodation, however, remained throughout the later part of the war and 
caused the technical staff of Bomber Command to direct their attention to the 
best methods of making the most economic and efficient use of what was avail• 
able. The first idea was to form Group servicing units to undertake the major 
servicing of all the squadrons in the Group, but as such a unit would require its 
own airfield, and at a time when sufficient airfields were not available, arrange­
ments had to be made on a somewhat smaller scale. The inception of the Base 
Organisation to provide better operational control of squadrons eventually 
provided the answer to the semcing problem. 

The Servicing Arrangements under the Bomber Command Base 
Organisation 1. 

During 1942 the actual and projected growth of the Bomber Groups began to 
render their operational and adrn.in.istrative control difficult. Each Group was 

1 A.M. File S.82201. 
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intended eventually to control about .20 operational squadrons on 10 aerodromes, 
with five further aerodromes occupied by heavy conversion and other mis­
cellaneous units. I t had been decided in 1941 that these aerodromes should be 
divided into ' clutches ' of three, one being the parent and, in the interests of 
economy, undertaking as much administration as possible for the other two. 

On 26 June 1942, Bomber Command put forward the suggestion that these 
' clutches I of three aerodromes should be organised as a subordinate formation 
to be called a ' Base,' each Base to be commanded by an Air Commodore, with 
a Group Captain commanding each of the three stations. This suggestion was 
considered by the Air Ministry and deferred in August 1942 until the growth 
of the Command should justify it. The question was revived by a request from 
the C.-in-C., Bomber Command, on 21 December 1942, for the introduction of 
Base Commanders. After further discussion the system was approved on 
14 February 1943. 

It was agreed that three ' Bases' should be organised j.mmediately, those 
chosen being Mildenhall, with its satellites Lakenheath, Newmarket and East 
Wretham, in No. 3 Group; Pocklington, with Melbourne and Elvington, in No. 
4 Group; and Topcliffe, with Dishforth and Dalton, in No. 6 Group, Further 
Bases would be approved as each' clutch' reached a figure of72 I.E. aircraft and 
three heavy conversion units. Under the latter arrangement two further Bases 
at Marston Moor and Swinderby respectively were approved immediately. 

By the institution of the ' Base ' system it was hoped to economise in both 
administrative and technical personnel. This became more than ever necessary 
as the critical man-power situation became more apparent during 1943. The 
opportunity was taken, -therefore, to reorganise the aircraft servicing arrange­
ments in the operational squadrons in the following manner :-

(a) The Servicing Wing organisation was introduced as part of station 
establishments and servicing was centrali$ed under the Chief Technical 
Officer of the Wing. 

(b) The servicing personnel in squadrons were limtted to those required for 
daily servicing, e.g. refuelling, reanning and daily inspections. They 
were controlled technically by the Wing C.'f.O. and remained under 
their squadron commanders for administration and discipline. 

(c} Servicing echelons were formed under the C.T.O. for undertaking 
minor inspections and minor repairs. Each servicing echelon was 
attached to a squadron and was given the squadron number preceded 
by 9000, e.g. 

No. 9 Squadron-No. 9009 Servicing Echelop. 

No. 207 Squadron-No. 9207 Servicing Echeloo. 

(d) Major inspections and · repairs capable of being completed within a 
period of five days were undertaken for all the airfields comprised in 
the Base by a Major Servicing Section located on the principal 
airfield. 

The Base Major Servicing Section was commanded by a wing commander 
engineer who was responsible for the technical organisation throughout the 
Base, and he, in turn, was answerable to the Group engineer. All new aircraft 
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were received by the Base stations and prepared to operational standards, which 
included the incorporation of Command -modifications. These modifications 
were essential for the efficiency of th~ aircraft and averaged about 40 for ea,ch 
machine. 1 As regards the repairs carried out by the B.ase organisation, although 
the work was scheduled to be limited to five days, actually many of the repairs 
took up to ten days. In addition to airframe repairs each Base built up to JOO 
poweJ: plants pet month and repaired and serviced numerous quantities of 
components. 

The Base stations were provided with more technical accommodation than 
the stations they served. This was more than offset by the savings made in the 
latter. It was also possible to effect considerable economies in equipment and 
spares by concentrating these on to one airfield, In many items of equipment 
the Base organisation reduced the requirements by two-thirds. 

Nat all the Bomber Command stations were brought into the Base organisa­
tion, and for those not included in the scheme, major servicing and repair 
arrangements were provided by a Station Major Servicing Section.i It was 
considered in May 1944 that, from the airfield aspect, 26 or 27 Bases would be 
authorised ultimately. In view, however, of the trend of the war it was 
decided in September 1944 that there would be no expansion of Bomber 
Command beyond 31 December 1944 and the total number of Bases would not 
exceed 23. The original scheme tb.at a Base would consist of three stations and 
six squadrons (or three heavy conversion units) was also found to be difficult to 
organise and there were variations. For example, some Bases comprised four 
stations, others only two. In the latter stages of the war several readjustment!.' 
were made. A number of Bases were disbanded and others were formed. When 
the war in Europe came to an end the nwnber of Bases in existence was 19 with 
an equal number of independent stations. Five of the latter airfields were 
constructed to Base standards but did not operate as such. 8 

Aircraft Serviceability in Bomber Command durini the 1939-45 War' 
The high rate of serviceability during the winter of 1940-41 was due to the 

limited scale of operations carried out, while the lowest percentages which 
occurred during the early months of 1943 were the result of increased activity 
coupled with servicing difficulties.. The steady rise in serviceability during 
1943, which was maintained during 1944 and 1945, occurred as the result of the 
introduction of the Base maintenance organisation. 

1 A,M. F ile S ,82201. 
1 S ee Diagrams 20 and 21. B.C. File 5115/Eng.1. 
1 A.M. F ile S.82201. 
' F igures for the firs t year of the war were not recorded . See Appendix: 23 for the period 

October 1940 to April 19-'5. 
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CHAPTER 12 

THE MIDDLE EAST CAMPAIGN 
SEPTEMBER 1939 TO NOVEMBER 1941 

The Servicing and Repair Organisation in the Middle East in September 
1939 
On the outbreak of war in September 1939, the Royal Air Force in the Middle 

East consisted of :-
Egypt Headquarters, Royal Air Force, in Cairo. 

R.A.F. Station, Heliopolis, accommodating Nos. 113 and 
216 (Bomber) Squadrons, No. 208 (Army Co-~peration) 
Squadron. 

R.A.F. Station, Ismailia, accommodating Nos. 45 and 211 
(Bomber) Squadrons and No. 33 (Fighter) Squadron. 

R.A.F. Station, Helwan, accommodating No. 80 (Fighter) 
Squadron. 

R.A.F. Station, Abu Sueir, accommodating No. 4 Flying 
Training School. . 

R.A.F. Repair Depot, Aboukir, with Port Detachment at 
Alexandria. 

No. 101 Maintenance Unit, El Ma'sara. 
Sudan R.A.F. Station, Khartoum, accommodating No. 47 (Bomber) 

Squadron. 

Palestine Headquarters, Royal Air Force, Transjordan an\i Palestine, 
Jerusalem. 

R.A.F. Station, Ramleb, accommodating No. 6 (Bomber) 
Squadron and No. 2 Armoured Car Company (less one 
section). 

Sarafand. Equipment and Supply Detachment. 

Travsjordan R.A.F. Station, Amman, accommodating No. 14 (.Bomber) 
Squadron. 

Ma'an. One section of N.o. 2 Armoured Car Company. 
Ke1iya R.A.F. Station, Nairobi, accommodating No. 223 (Bomber}, 

Squadron. 

In ~gypt there were a nwnber of landing grounds in the Western Desert up 
to Mersa Matruh, and in the south at Lux«H and Wadi Haifa. Additional 
emergency landing grounds were in the Suez Canal and Red Sea areas. -when 
war broke out a number of squadrons were deployed in the Western Desert and 
a small air stores park (No. 31) with a workshops flight was formed to support 
them. 

All squadrons were responsible for the maintenance of their own aircraft and 
~ere established in most cases with their own engineer officer or warrant officer 
who was, however, only concerned with the servicing of aircraft undergoing 
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inspections or repair. The serviceability of aircraft in the flights was the 
responsibility of the flight commanders who were ably assisted by their 
flight sergeants. 

As a general rule, squadrons and stations did as much work as they were able 
in the way of engine changes, inspections, repairs and minor modifications, but 
.in cases where certain tasks were beyond the facilities of a particular squadron 
or station, aircraft were flown in to the depot at Aboukir for the purpose. 

The aircraft depot at Aboukir had been in existence since the 1914-18 War 
and had provided the main backing for all squadrons in the Middle East 
Command since that period. Under the Anglo-Egyptian treaty of 1936, which 
provided for the move of all R.A.F. units in Egypt to the Canal Zone, a new 
depot was eventually to be built near Abu Sueir at the expense of the Egyptian 
Government. To this new depot it was intended in due course to transfer most 
of the equipment and facilities of the Aboukir depot. 

The facilities of the Aboukir depot included engine and airframe repair shops, 
wooden airscrew manufacture, general engineering, mechanical transport repair 
shops, etc., and a main stores depot. The depot undertook the erection of all 
cased aircraft arriving in the Command, the complete overhaul of all airframes, 
engines, mechanical transport vehic1es, armoured cars and other equipment, the 
manufacture of parts for certain modifications, and the supply of all spares 
and stores for all the units throughout the Middle East Command. 

During the crisis of 1938 the vulnerable position of the depot to air attack 
and sabotage caused considerable concern and the Air Officer Commanding-in­
Chief recommended that the proposed removal to the Canal area should be 
accelerated as an urgent necessity. As a precautionary measure certain sections 
of the depot were dispersed to Abu Sueir and No. 101 Maintenance Unit was 
formed at .El Ma'sara, in caves situated in the Mockhattam heights, approxi­
mately five miles from Helwan, wherein was housed the majority of the 
explosives and petrol, hitherto accommodated at Aboulcir.1 

Technical administration in the Command was the responsibility of the 
Engineer Branch of Headquarters, R.A.F., Middle East, under the direction of 
the Air Officer-in-charge of Administration. 

Expansion of the En~ineer Services after the Outbreak of War 
On 11 September 1939 an ad\lanced repair and salvage section was formed at 

Fuka, its function being to carry out all repairs beyond the capacity·of squadrons 
(but limited to jobs not entailing more than 7 days' work) operating in the 
Western Desert, the handling of crashed aircraft and the installation of 
replacement engines ' in the field.' On the same day, No. 6 Supply and 
Transport Column was formed a:t "Fuka to provide additional transport vehicles 
at places where the normal establishment of vehicles was either inadequate or 
unsuitable for a particular operation. 

On 12 September 1939 a subsidiary repair depot was formed at Abu Sueir, 
utilising the hangars and workshops of No. 4 Flying Training School which 
moved to Iraq. Additional machine tools and other equipment required for 

1 M.:E:. File WGM/4. 
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this depot were obtained from other stations in the Command and skilled 
personnel transferred from the depot at Aboukir. 

The functions of the subsidiary repair depot were to supply operational 
squadrons with serviceable aircraft and to undertake, in conjunction with the 
depot at Aboukir, the overhaul, repair and erection of aircraft beyond the 
capacity of the advanced repair section at Fuka. As a general principle 
aircraft from Fuka requiring the more extensive repairs were to go to Aboukir. 
The subsidiary repair depot gave priority of work to squadrons operating 
in the forward areas. 

On 19 September 1939 an equipment section was added to the subsidiary 
repair depot and the complete organisation was named No. 102 Maintenance 
Unit. The equipment section was formed by utilising the equipment and 
personnel of No. 12 Air Stores Park transferred from Iraq. The function of the 
equipment section was to supply replacement spares, aircraft equipment and 
general stores to the R.A.F. Stat ions at I smailia, Heliopolis and Helwan, Nos. 
14, 30, 55, 70, 112, 113 and 216 Squadrons and the units at Abu Sueir. The 
stocks of spares hitherto supplied by Aboukir to these stations and units were 
transferred from Aboukir to Abu Sueir together with a number of Abou.kir's 
equipment personnel. 

On 16 May 1940 No. 6 Supply and Transport Column was enlarged from the 
resources of vehicles, drivers and other personnel in the Command and re­
organised into four sections. The sections were based on various landing grounds 
in the Western Desert and were utilised for the transportation of bombs, 
ammunition, petrol and oil from railbead to the landing grounds and · for the 
carrying of other equipment between No. 31 Air Stores Park at Fuka and 
squadrons operating in the Western Desert when normal facilities were inade­
quate or a breakdown in communications occurred. Three sections were under 
the control of Headquarters, Middle East, and one under Headquarters, No. 253 
Wing. · 

Reorg,anisation of the RepaJr and Servicing Arrangements on the 
Entry of Italy into the War 
Italy declared war against Great Br,itain and her Allies on 10 June 1940. On 

ll June the Air Officer Commanding-in-Chief, Middle East, was informed by 
Air Ministry-that in future he was to command all Royal Air Force units 
operating in the following· areas :-1 

Egypt. 
Sudan. 
Palestine and Transjordan. 
East Africa. 
Aden and Somaliland. 
Iraq and adjacent territories. 
Cyprus. 
Turkey. 
Balkans (Yugoslavia, Roumania, Bulgaria, Greece) . 
Mediterranean Sea. 
Red Sea. 
Persian Gulf. 

1 Air Ministry Signal X540, dated 10 June }940. 
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The A.O.C.-in-C. was also informed that the Air Offi,cers Commanding 
Aden, Iraq and the Mediterranean would continue to exerci,;e local administra­
tive control :in direct communication with the Air Ministry, but he would, 
however, be responsible for general administrative control of those Commands 
so far as operational requirements dictated. He could also draw on, or inter­
change, the resources of those Commands as circumstances required. 

A few weeks later the Air Ministry issued instructions that in the light of 
experience gained in France in 1939-----40 and with the object of obtaining 
ma.ximum operational efficiency of squadrons operating in the Middle East, the 
following maintenance organisation was to be introduced :-1 

MAINTENANCE ORGANISATION OF AN OPEMTIONAL AIR FORCE 

Up to 4 Up to 4. 
Squadrons Squadrons 

I I 
Repair and Repair and 

Salvage Unit SaJvage Unit 
I _____ ______ I 

1 
Maintenance 

Unit 

I 
Base Depot 

I 
Repair and Maintenance 

Officer at Air H.Q. 
I 

Senior Repair antl 
Maintenance Officer at 

H .Q., R.A.F., Middle East 

I 
Maintenance 

Unit 

The repair and salvage units were to be situated on aerodromes so that 
aircraft could be flown to them for overhaul and modification. They were also 
to be semi-mobile and situated within a reasonable distance of a railhead to 
facilitate the disposal of salvage and repairable equipment. 

The essential function oi the base depot was to back up the repair and salvage 
units and to undertake work of a limited nature which normally would have 
necessitated the return of airt;aft and components to the rear maintenance 
units. 2 

Failure of the Middle East Command to Organise its Maintenance 
Service in Accordance with the Air Ministry Plan 
The Air Ministry scheme, basea on the experience of the British Air Forces 

in France, undoubtedly presented the ideal method of servicing and repairmg 
aircraft under conditions likely to be experienced with squadrons operating in 
the desert, but unfortunately the Command found it impossible to bring the 
HCOmmendations immediately into effect. 

'H.Q., M..E., O.R.B. Appendix A. 
t Details of the composition and duties of the repair aod salvage units an!f the base 

depot are given in Appendix 24. 
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Although the Middle East had, before Italy entered the war, enjoyed a quiet 
period which might, if circumstances had permitted, have been used for building 
up resources, the Command was faced with a serious shortage of equipment and 
personnel because the requirements of the Metropolitan Air Force and the 
British Air Forces in France had prevented adequate supplies being sent to 
Egypt. With the evacuation from Dunkirk the position worsened by the fact 
that the Royal Air Force left most of its equipment in France.1 

The number of squadrons operating in the Western Desert when Italy 
entered the war was five. Reinforcements had increased the number of squad­
rons based on peace-time aerodromes in Egypt to eight. Further reinforcements 
to the tune of twelve squadrons had been promised from the United Kingdom, so 
that the minimum number of mobile repair a.nd salvage units to be organised 
was six. 

Experience in France had also shown that an advanced air striking force 
required, in addition to mobile repair and salvage units, mobile air stores parks 
equal in number to the R. and S.U.s. Headquarters, Middle East, found itself 
not only unable to fonn an adequate number of repair and salvage units and 
air stores. parks, but the fact that the second maintenance unit had only come 
into being by robbing the first precluded the establishment of an advanced 
base depot. 

The absence oi an advanced Air Headquarters also prevented the provision 
of the link in technical control between Headquarters, Middle East, and the 
advanced repair, salvage and stores units which the Air Mi,nistry scheme 
recommended. As a compromise, Headquarters, Middle East, amended the 
suggested organisation in the following manner. 

Owing to some squadrons being located at peace-time stations while others 
were at desert landhlg grounds, a separate repair and maintenance policy was 
laid down for each type of accommodation. 

Squadrons on permanent stations were made responsible for :-2 

(a) All maintenance and inspections of aircraft and engines up to and 
including the 180-hour inspection. 

(b) Repairs.and replacements which were within the capacity of the units 
and which would not take longer to effect than the time taken for a 
180-hour inspection. 

(c) Modifications Class 1 and such Class 2 war modifications the completion 
of which was within the capacity of tbe unit. 

The maintenance of aero-engine sparking plugs and parachutes, and the 
maintenance and repair of M.T. vehicles estimated to take not more than seven 
days was the responsibility of scation workshops. · -

Squadrons at desert landing grounds in the open were made responsible 
for:-

(a) All maintenance and inspections of aircraft and engines up to and 
including the 150-hour inspection. 

1 COS(39) J 02. 
lH.Q., M. E., O.R.B. Admin. Plans Appendix 1940. 
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(b) Repairs and replacements which were within the capacity of the unit 
and which would not take longer to effect than the time taken by a 
3 star inspection. 

(c) Modifications Class 1 and Class 2 war modifications which were within 
the capacity of the unit. 

(d) Maintenance of parachutes and aero~engine sparking plugs. 
(e) Maintenance and repairs of M.T. vehicles up to and including work 

estimated to occupy not more than four days. 

The only repair and salvage unit formed (No. 51) was attached for admini­
stration to No. 31 Air Stores Park at Fuka and was placed directly under the 
control of H.Q., Middle East, while the work which would normally pass to the 
base depot went direct to Nos. 102 and 103 Maintenance Units at Abu Sueir 
and Aboukir respectively. 

No. 51 Repafr and Salvage Unit included two complete salvage sections 
responsible for the collection of crashed aircraft in the advanced area from the 
Libyan frontier eastwards to longitude 28°E. Their responsibility did not 
normally include any area eastwards of Fuka excepting by agreement with 
No, 103 Maintenance Unit, Aboukir. 

For dealing with crashes in the rear areas two salvage sections were formed 
at No. 103 Maintenance Unit, Aboukir, to be responsible for collecting aircraft 
in the forward area as far as Fuka, i.e. between mericlians 28° to 31 ° East, 
except within a 5~mile radius of Heliopolis ; one salvage section was formed at 
Heliopolis for collecting aircraft within a 5~mile radius of that station : two 
salvage sections were formed at No. 102 Maintenance Unit, Abu Sueir, for 
collecting aircraft in the Canal area, i.e. between meridians 31 ° to 34° East, 
and finally two salvage sections were to be formed to handle aircraft in the 
Sudan area. 

fo order to ensure that salvage sections were always available in the Western 
Desert area, arrangements were made for one of the salvage sections at Aboukir 
to proceed to Fuka immediately one of the Fuka sections left loaded with 
aircraft for delivery to one of the maintenance units. 

No. 103 Maintenance Unit, Aboukfr, was also made responsible for handling 
Fleet Air Ann floatplanes beyond unit capa~ity and for holding immediate 
reserve fl.oatplanes, while No. 102 Maintenance Unit, Abu Sueir, was made 
i.-esponsible for handling Fleet Air Arm landplanes beyond unit capacity and 
for holding immediate reserve ·landplanes of the Fleet Air Arm. 

In laying down this organisation, Headquarters, Middle East, stressed the 
fact that it was important to deliver crashed aircraft to maintenance units with 
the least possible delay and a crash, once loaded, should proceed direct to a 
maintenance unit as unloading- and reloading would cause delay and un­
necessary additional damage to repairable material. 

First Enlargement o.f the MaJntenance Services in the Western Desert 
It soon became obvious that it was not possible for the squadrons in the 

Western Desert to be maintained by only one air stores park and one repair 
and salvage unit and in September 1940 it was decided to establish adclitional 
units of this nature. 
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No. 32 Air Stores Park and No. 5~ Repair and Salvage Unit were formed on 
1 October 1940 from personnel already at No. 103 Maintenance Unit, Aboukir, 
and from civilians locally engaged. It was anticipated that it would be possible 
to replace the personnel taken from Aboukir with airmen from the United 
Kingdom when promised reinforcements arrived. 

It was intended that the new air stores park would cater for all units in the 
Alexandria area and in the Western Desert up to a line drawn west of Dhaba. 
The additional repair and salvage unit was to be responsible for the repair of 
aircraft and M.T. •of all units east of and including Fu.lea. Unfortunately, 
however, these two new formations were not able to commence the duties for 
which they were designed because the decision made in November to provide 
a small air force to assist the Greeks resulted in these two units being sent to 
maintain that force. 

Introduction of the West African Reinforcement Route 
In 1939 and early 1~40 the supply of replacement aircraft to the Middle East 

Command was dependent upon shipping through the Mediterranean. Aircraft 
were taken off ships at Alexandria or Suez and were erected at Aboukir or Abu 
Sueir. 

With the entry of Italy into the war in June 1940, two factors became 
evident:-

(a) Wastage of aircraft in the Middle East would immediately increase 
owing t0 operations on the Egyptian-Libyan border. 

(b) The Mediterranean supply for reinforcement aircraft to the Middle East 
would be jeopardised. 

It was thus necessary to provide an alternative supply line for reinforcement 
aircraft to the Middle East Command. This alternative had to be capable of 
supplying aircraft at a rate which would keep pace with the accelerated wastage. 

Three main alternative methods of supply presented themselves. They 
were:-

(i) The shipping of crated aircraft round South Africa to the Red Sea for 
assembly at a base in Egypt. 

(ii) The delivery of aircraft by air through the Mediterranean via Gibraltar 
and Malta. 

(iii) The shipping of crated aircraft to the West Coast of Africa where they 
would be erected and then fl.o-mi across Africa to Egypt. 

The first course bad the advantage of safety,' but was wasteful in shipping 
space. Moreover, it would have locked up a vast quantity of first-line aircraft 
and shipping during the long voyage to Egypt. 

The second course had the advantage of speed and economy in shipping, but 
it was clear that such a method of delivery was.impossible for fighters unless 
forward landing grounds in Cyrenaica were held or the aircraft were equipped 
with additional tankage. Moreover, if successful initially, this course was liable 
to interruption and open to increasing enemy resistance. 

The third course was a compromise between the other two. It would occupy 
less than one-third of the shipping which would be required for the first. At the 
same time it was infinitely more secure than would have been the case if the 
aircraft had been flown out by the Mediterranean. 
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For the above reasons it was decided by the Air Ministry to investigate the 
possibilities of implementing the third scheme which had been considered and 
the route surveyed before the war. Consideration of the West African colonies 
limited the choice of an assembly point to Lagos in Nigeria or to Takorad.i on 
the Gold Coast. Here requisite aerodromes and harbour facilities were available 
on the already existing Trans-African air route then being operated by the 
British Overseas Airways Corporation. 

From information obtained it was decided that Takoracli was the most 
suitable centre for the assembly point. The aerodrome was of recent con­
struction and had a main runway of 1,000 yards with an apparently sound 
surface. Moreover, accommodation was more easily obtainable than in Lagos. 

An advance party consisting of seven officers and fifteen other ranks under 
the command of Group Captain H. K. Thorold proceeded from the United 
Kingdom to Takoradi in July 1940 to examine the practicability of the scheme 
from the point of view of the port, aerodrome and ferry route and the 
accommodation available at Takoradi. 

An organisation for the route was then formulated and provisional standing 
orders prepared. In brief, the organisation consisted of :-

A e Takoradi Station Headquarters 
Three independent units whose commanders were 

directly responsible to the Station Commander, 'i.e. 

Along the Route 

Port Detachment 
Aircraft Assembly Unit 
Communication Unit. 

1st Stage-Takoradi to Lagos 
2nd Stage-Lagos to Kano . . 
3rd Stage-Kano to Maiduguri 

Maiduguri to Geneina 
4th Stage-Geneina to Fasher 

Fasher to El Obeid 
El Obeid to Khartoum .. 

Distance 370 miles 
,, 525 ,, 
,, 320 ,, 

690 ,. 
195 ,. .. 330 " .. 230 " 

A month later an additional staging post was added at Wadi Halfa to provide 
a stop l?etween Khartoum and Egypt. The distance from Khartoum to Wadi 
'Halfa ,was 520 miles and from Wadi Haifa to Cairo 506 miles. , 

Kano, Geneina and Khartoum were night-stopping posts. Lagos, Maiduguri, 
Fasher and Wadi Hal fa were refuelling posts, Obeid was t}le turning point along 
the recognised air route to Khartoum. 1 

The general administrative and operational control of the whole route was 
placed under Headquarters, R.A.F., Middle East. The route was divided into 
two sections, placing all the aerodromes on "the Gold Coast and Nigeria under 
the administration of the Officer Commanding, R.A.F. Station, Khartoum. The 
Ajr:Officer Commanding, No. 203 Group was responsible to Headquarters, R.A.F., 
Middle East, for the operation of the route from Takoradi to Wadi Halfa 
inclusive. Each staging post was in charge of an officer or senior N.C.O. with 
a small number of skilled personnel to deal with the servicillg and refuelling of 
~craft landing there. 

1 See Diagram 22. 
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It was intended that the reinforcement route would supply the Middle East 
with from 120 to 130 aircraft per month of which approximately one-third 
would be fighters, one-third bombers and one-third communication and other 
aircraft. 

The first main party to operate the route, consisting of 28 officers and 329 
other ranks, arrived at Takoradi on 21 August 1940. The first aircraft, six 
crated Blenheims and six crated Hurricanes, arrived by sea on 5 September. 
The following day the aircraft carrier Argus arrived with thirty Hurricanes. 
On 20 September, the first delivery flight, consisting of one Blenheim and six 
Hurricanes, left Takoradi and arrived at Khartoum on 24 September. One 
Hurricane was left on the route with technical trouble. By the end of December 
1940, 27 Blenheim, 68 Hurricane and 12 Fulmar aircraft, a total of 107, had 
been delivered to Egypt. 

Taking into consideration all the difficulties which were encountered in the 
early stages-difficulties resulting from the lack of equipment, lack of accom­
modation, lack of hangar space, lack of communications, insufficient transport, 
insufficient personnel and the weather conditions, the route did remarkably 
w.ell to deliver the first batch of aircraft to Egypt within four weeks of the 
arrival of the first main body of personnel at Takoradi and two weeks after the 
arrival of the first crated aircraft. 

From October 1940 onwards the rate at which aircraft were received, 
~ected and despatched to the Middle East increased steadily, while at the 
~me tune the necessary ancillary organisations were expanded to keep in step. 

As Takoradi's production grew so its commitments were increased by the 
Air Ministry. From 125 aircraft per month in October 1940, the scheduled 
programme was increased to 150 per month in November 1940, to 180 per month 
in January 1941, and established at 200 per month in May 1941. Owing to the 
irregularity of the arrivals at Takoradi, however, the scheduled figures were 
not reached until June 1941, when 203 aircraft were erected and tested. Sub­
sequent production dropped due solely to the lack of crated aircraft delivered 
to the Base. The summary of the aircraft erected between September 1940 and 
October 1941 is as follows.:-

September 1940 
October 
November .. 
December .. 
January 1941 
February 
March 
April 
May 
June 
July 
August 
September 
October 

Total 

205 

33 
5 

55 
37 
99 
55 

133 
123 

· - 161 
203 
150 
123 
131 
146 

1,454 



Of thi.s total at least 94 per cent reached their destination and were available 
in due course for operation. These excellent results were not achieved without 
a great deal of hard work and reorganisation, as experience was gained and the 
facilities improved. From the technical point of view the major difficulties 
resulted from the lack of equipment and spares. 

Swiftly changing policy in the number and types of aircraft to be erected 
also caused much anxiety from the equipment angle as each change needed 
more and in some cases different items which were not available. When the 
first American aircraft arrived no provisioning had been made, as has been 
previously explained, for the necessary operational equipment, so that these 
aircraft were simply flying machines and nothing more. The difficulties over the 
lack of A.G.S. items and tools were, however, not so great with the American 
types as, in contrast to the British practice, each airc,.aft was packed with a 
bag of the essential parts and an efficient tool kit arrived in each crate. 

As regards the early technical difficulties other than the supply of equipment : 
these were many and were mainly the result-of the lack of attention to detail 
on the part of those responsible for packing and despatching the aircraft in the 
United Kingdom. When the first batch of aircraft arrived all the tools were at 
the bottom of the ship's hold with the aircraft on the top. Consequently it was 
necessary completely to unload the ship, resulting in considerable congestion 
on the quayside, before work could be commenced on unpacking and transporting 
to the base the first aircraft to be off-loaded. The removal of crated aircraft 
fronl ships and transportation from the port to the aerodrome also prliSented 
problems which had to be solved. The capacity of the wharfside cranes on the 
only wharf where ships carrying crated aircraft could berth was only two tons. 
(A crated Blenheim weighed over S¼ tons.) A 10-ton mobile crane was available, 
but owing to the weakness of the jetty it could not be employed for ofi-loading. 
Early consignments of crated aircraft arrived in: ships whose derricks were 
adequate to off-load the aircraft but, as the flow of supplies increased, several 
ships were employed without suitable lifting tackle, and the situation arose when 
neither the wharfside cranes nor the ship's derricks could off-load the crates. 
In some cases this complication was overcome by inserting a second ship with 
adequate derricks between the smaller ships a:nd the wharf and lifting the cargo 
from the smaller vessel to the wharf. Several instances occurred, however, when 
no convenient second ship was available and cargoe~ of crated aircraft had to 
lie outside the harbour until such time as a second suitable ship turned up. 
Alternatively, the little ships were sent on to Lagos where a 10-ton crane was 
available to off-load them and 'where the aircraft could be loaded on to a suitable 
ship returning to Takoradi. To overcome these difficulties urgent demands were 
sent to the Air .Ministry for a suitable heavy crane, but owing to delays in 
shipping and other reasons, the crane was still only partially erected in Septem­
ber 1941. 

The M.T. vehicles supplied initially for transporting the aircraft from the 
port to the aerodrome were designed for a 3-ton load. Disregarding factors of 
safety, the springs of these vehicles were strengthened and they were employed 
to carry the S½-ton crates. By keeping a careful watch on the unloading, and 
limiting the speed to 5 miles per hour, these vehicles were successfully used to 
move the excessive loads without breakdown or at:cident for approximately 
sbc months. 

206 



On the arrival of the crated aircraft at the erection hangar, further handling 
difficulties were experienced as the cranes provided were too few in number and 
had not the lifting capacity to deal with many of the crates. The base was there­
fore obliged to design and manufacture special devices to cope with the situation 
These comprised goal-post type steel gantries, 23 feet high and 23 feet wide, 
fitted with two 5-ton tackles which were erected at points convenient for 
Qff-loading cased aircraft in the vicinity of the erecting sites; low wood-top 
trolleys constructed from axles and wheels obtained from a railway waste dump 
and run on 2 foot gauge tracks for transporting the cases from the gantries 
to the erecting hangar, and step jacks of about 5 tons capacity to enable the 
crates to be raised from the trolleys and lowered to the ground. All this 
equipment was manufactured in the Gold Coast Railway workshops at Sekondi. 

The technical troubles at the staging posts were many and difficult to deal 
with. Numerous aircraft developed defects in the course of their progress 
along the route, others were damaged during landing, while some came down 
some distance from the landing grounds and had to be located and retrieved. 
The rectification and repair of these aircraft, coupled with the lack of spares 
and equipment, placed a vecy severe strain upon the limited number of person­
nel at the posts, and in February 1941 the number of aircraft unserviceable 
and awaiting spares along the rout~ assumed alarming proportions. 

All th.ese troubles represent but a fraction of the total difficulties which the 
route had to contend with. There were numerous handicaps, both domestic 
and otherwise, outside the scope oi this narrative, 1 which affected to a consider­
able extent the rate of the flow of aircraft to the Middle East. There was the 
occasion when the aerodrome runway at Takoradi caved in while a Hurricane 
was taxying, resulting in damage to the aircraft and the stoppage of flying 
until the runway could be rebuilt. There were the several occasions when, 
owing to the shortage of ferry pilots, the rate of production outstripped the 
flying organisation, resulting in the accumulation of completed aeroplanes 
which could not be got rid of; and the times when, because the pilots were not 
skilled in the types of aircraft they had been sent to collect, it was necessary for 
the Takoradi base to complete their training before they could be sent on their 
way. There was the high rate of sickness resulting from the disagreeable 
climate and the excessively long working periods. Finally, there were the vary­
ing and at times very bad weather conclitions along the route which often 
resulted in aircraft being held up for days at the respective landing grounds, 
and called for additional efforts from the already ov.erworked technical personnel 
in order that the serviceability of the accumulations could be maintained so that 
eventually they would be able to continue their journey. 

And yet, despite all these -troubles, the organisation grew apace, the rate of 
production steadily increased and, in due course, tha. R.A.F. in the Middle East 
was adequately reinforced. 

Aircraft Maintenance Organisation for the Greek Campaign 
Italy invaded Greece on 28 October 1940. A decision to provide air assistance 

to the Greeks resulted, in November 1940, in the despatch of a force known as 
' Barbarity ' which comprised :-

1 A.H.B . Narrative Tht West African Refnforum.ent Roule. 
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British Air Force Headquarters. 
Four Squadrons. 
AJJ. Ait Stores Park. 
A Mobile Radio Unit. 
A Port Detachment. 

As regards the servicing and repair of aircraft, it was originally intended 
that squadrons would maintain their own aircraft and that all aircraft requiring 
repairs beyond the capacity of squadrons would be returned to Egypt. A salvage 
section was attached to the air stores park to deal with ' crashes.' It was soon 
found, however, that the original proposals were not workable, consequently a 
repair and salvage unit was added to the force and the arrangements were then 
as follow$ :- 1 

Squadrons at stations with hangars were to maintain their aircraft entirely 
up to and including 180-hour inspections. Only important mcxlifications for 
which parts would be despatched were to be embodied. Squadrons operating 
in the open were to service their aircraft up to but not including the 180-bour 
inspection which would be performed for them by No. 53 Repair and Salvage 
.Unit. Modifications for these squadrons were also to be undertaken by the latter. 

The salvage of aircraft was to be undertaken entirely by No. 53 Repair and 
Salvage Unit which would, if possible, either repair the aircraft in situ or at the 
R. and S.U. The repafr of parts which th.e repair and salvage unit could not 
underta~e was to be done at the Hellenic Aircraft Factory. Failing this, such 
parts were to be refomed to Egypt. 

Aircraft beyond the repair of squadrons, the repair and salvage unit or the 
Hellenic Aircraft Factory were, if they could be flown, to be returned to 
maintenance units in Egypt. If they could not be returned by air the aircraft. 
were to be reduced to components by a railhead handling party and sent to 
Egypt by sea. 

Servicing and Repair DifflcuJtles of the CampaJgn in Greece and Crete 

The main servicing and repair difficulties resulted from the lack of spares, 
absence of ground equipment, and bad communications. Transport was 
inadequate. No modern ' aircraft servicing vehicles ' were provided and the 
old-fashioned 3-ton lorries with which the force was equipped were not only 
unsuitable but too few in' number to meet the requirements. The repair and 
salvage unit was non-mobile from the moment it was established in Greece. 

Salvaging of crashed aircraft was mostly undertakeu by smal! parties detached 
from the repair and salvage. unit and operating from the various aerodromes 
used by the Royal Air Force. The roads communicating between the R. anq 
S.U. and the majority of the aerodromes were, however, so narrow, winding, 
mountainous and obstructed that it was almost impossible to convey aircraft 
larger than a Hurricane fighter, and even these were only transported with 
difficulty. 

In the absence of any reserve maintenance units in the Command, Headquarters, Middle 
'East, were forced to se.nd to Greece No. 32 Air Stores Park aod No, 53 Repair and Salvage 
Unit, followed later on by No. 33 Air Stores Park. 
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The Hellenic A-ircraft Factory near Athens (formerly owned by the British 
Blackbum Aircraft Company) was not equipped with its own aerodrome, but 
by positioning the R and S.U. at Hassani, the nearest landing ground, it was 
possible to arrange for a certain amount of repair and modification work to be 
undertaken by the factory. The procedure was for aircraft requiring work to be 
performed on them to be floWn in to the R. and S. U. where the dismantling 
necessary was undertaken. Airframe components requ iring repair or modifica­
tion, and engines in need of overhaul were then transported by road to the factory. 
On completion of the work, the components, etc., were returned to Hassani 
for reassembly in the aircraft by the R. and S.U. A number of the Greek 
aerodromes used by the R.A.F were equipped with machine tools which were 
of assistance in carrying out the repair and modification of squadron aircraft. 

In March 1941 the strength of the R.A.F. in Greece was raised to nine squad­
rons. In April 1941 it was expected to reach eleven squadrons. To meet the 
maintenance needs of these increases, arrangements were made for an additional 
air stores park and an additional repair and salvage unit to be provided, but 
while these two units were en route to Greece, the evacuation of our forces to. 
Crete and Egypt in April 1941 was decided upon and the two additional main­
tenance units returned to Egypt. Tl1e maiority of the squadron maintenance 
equipment was left behind in Greece, but a number of squadrons succeeded in 
taking tneir servicing tools to Crete where they were used for the servicing 
of aircraft during our brief stay on that island. All the equipment of the repair 
and salvage unit was lost, together with most of the supplies held by the air 
stores park. 

Our total losses in aircraft in Greece and Crete were approximately 200, a 
number which could ill be spared from the limited reso.irces of the Middle East. 

Preparations for Wavell's First Campaign 
Concurrently with the despatch of the' Barbarity Force ' to Greece, prepara­

tions were made for pushing the Italians back to Cyrenaica. To augment the 
air forces in the Western Desert a number of flights and squadrons were moved 
from Aden, Sudan, Alexandri~ and the Canal area, and the equivalent oj ten 
squadrons fanned the contribution for the (lirect support of the Army in their 
offensive which opened on 9 December 1940. 

This number of squadrons should have been provided with at least three­
repair and salYage units and three air stores parks. The second recently 
formed R. and S.U. and the second A.S.P. having been sent to Greece, the Com­
mand apparently found it impossible to increase the maintenance to the extent 
required and the best arrangements that could be made were to add two additional 
salvage sections and two additional repair sections to the one existing (No. 51) 
R. and S. U. In addition, No. 1 Middle East Air Explosives and Fuel Park was 
fonned for the purpose of supplying explosives and fuel to all units in the West­
ern Desert. The park consisted of five dumps located as follows :- 1 

No. 1 Main Dump Fuka. 
No. 2 Reserve Dump Burg el Arab. 
No. 3 Sub-Dump Qotaifiya. 
No. 4 Reserve Dump Ikingi. 
No. 5 Reserve Dump Amriya. 

1 M.E., O.R.B. Admin. & Org. Section,. August 1940. 
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Very little transport was available for the park and the arrangements were 
that the heavy vehicles required for transporting fuel and explosives between 
the dumps and railhead were provided in some cases by No. 31 Air Stores Park, 
in others by No. 6 Supply and Transport Column and at times by squadron 
M.T. Squadrons were responsible for producing vehicles for collecting their 
own requirements from the dumps. 

In the back areas the arrangements for transferring the remainder of the 
facilities of No. 103 Maintenance Unit, Aboukir, to the Canal Zone went on 
apace. No. I 07 Maintenance Unit was formed at Kasfareet on the site originally 
intended for the new depot by the Anglo-Egyptian treaty of 1936. 

Servicing and Repair Difficulties of the R.A.F. during Wavell's First 
Campaign. 
In spite of a shortage of armour, M.T. and almost. everything else, Genei;al 

Wavell pushed the Italians back to El Agheila by February 1941. This advance 
of nearly 700 miles, however, severely taxed our meagre resources. In so far 
as the R.A.F. were concerned, fuel, bombs and the aircrait themselves were all 
short. With only one repair and salvage unit the facilities for dealing with 
disabled aircraft were inadequate during the advance. Sand and dust clouds 
in the desert caused many aircraft to become unserviceable for periods of 48 
hours, while fighters left unprotected on the ground during such storms re­
quired some four days' work to be performed on them after the storm had 
abated before they were again fit for operation. On 20 January 1941, as the 
result of so many aircraft being put out of action by sandstorms which con­
tinued for four days, No. 202 Group were compelled to carry out fighter patrols 
with only one aeroplane.1 

Fortunately, the Italians were even more hampered by supply, servicing and 
repair difficulties. During their retreat they abandoned hundreds of aircraft, 
many of which could have been made flyable if they could have been repaired. 

Our swift sweep forward presented acute supply and maintenance problems. 
Shortage of fuel was the most urgent problem. No. 31 Air Stores Park at 
EiAdem had been rendered non-mobile through lack of transport as its vehicles 
had been ' borrowed ' to meet other demands. The position was further com-

. plicated ·for both the Army and the R.A.F. by the fact that reinforcements 
originally intended for the Western Desert were being diverted or earmarked 
for Greece. 

What was more serious, however, was the arrival in Cyrenaica of German 
land and air forces under Rommel. On 24 March the enemy occupied Agheila 
and the British were soon. forced to fall back to the Sollum line, leaving a 
garrison faolated in Tobrul+. 

Reorganisation of Maintenance in the Western Desert2 

On 9 April 1941 No. 204 Group Headquarters was formed together with 
three ' Striking Force Bases ' and six ' Subsidiary Aerodromes ' to operate all 
R.A.F. squadrons and units west of Burg el Arab. The striking force bases 

1 M.E., O.R.B. Air Staff Section Appendix 28, dated 20 January 1941. 
• M.E. File S.44211/Org. 
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were for the reception, administration and ground operation o-f squadrons or 
parts of squadrons being sent forward from rear areas without ground organisa­
tions, and for squadrons or parts of squadrons returning from forward areas 
without their ground organisation. The administrative organisation set up 
enabled squadrons or parts of squadrons to operate immediately from these 
bases. The subsidiary aerodromes were for the receptiop. of squadrons and their 
ground organisations returning from forward areas or moving forward from the 
Delta area. 

No technical maintenance spares were held at either the striking force bases 
or the subsidiary aerodromes, but the former were equipped with refuelling 
devices, rearming kits, flares, rigging trestles, bomb trolleys, etc., and the 
latter with refuelling devices .and night landing flares. Supplies of fuel. oil, 
bombs, ammunition, pyrotechnics and oxygen were laid down at each base 
and subsidiary aerodrome. The units responsible for the main supplies of 
equipment, spares, etc., and for providing assistance in aircraft servicing, repair 
and salvage were the two 'old originals' No. 31 Air Stores Park and No. 51 
Repair and Salvage Unit. In addition, two main petrol and explosives dumps 
were established. 

During April 1941 a number of squadrons were assembled at the bases and 
subsidiary aerodromes and by the end of the month the force consisted of :-

Headquarters, No. 204 Group. 
Headquarters, No. 258 Wing. 
3 Fighter Squadrons. 
7 Bomber Squadrons. 
l Army Co-operation Squadron. 

In addition to the air stores park and the repair and salvage unit, a limited 
number of maintenance personnel were provided at each station. An air 
ammunition park and a mobile radar section also joined the force while trans­
portation requirements were provided by No. 6 Supply and Transport Column. 

On 1 May the Desert Air Force was again reorganised. An Advanced Air 
Headquarters was formed to control all operations in the Western Desert. This 
Headquarters was mobile and stationed in proximity to the Army We-stem 
Desert Force Headquarters. A Rear Headquarters also came into being to 
exercise adrninistrative control of all R.A.F, units in the Western Desert. Two 
additional Wing Headquarters were also formed-No. 257 Headquarters Wing 
(strategic reconnaissance and bombing) and No. 253 Air Component Wing 
(close support and tactical reconnaissance for the Army). 

The striking force bases and the subsidiary aerodromes were then abolished 
and were superseded gradually by:-

(a) Base Landing G-rounds (B.L.G.s). 
' -

Each squadron, with the exception of heavy bomber squadrons,1 
was allotted a B.L.G. which was manned by the servicing and non­
operational elements of the squadrons. The functions of the staff 
at the B.L.G.s were to :-

1 Heavy bomber squadrons at this penod were those equipped with twin-engined Welling­
ton aircraft. Wben four-engined aircraft were afterwards introduced the Well.ingtons were 
known as medium bombers. 
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(i) Carry out inspections of a,ircra,ft and equivalent repairs up to 
but excluding the 180-hour (OI 220-hour where applicable). 

(ii) Retain the squadron's immediate reserve and unserviceable 
aircraft. 

(ill) Hold all M.T. other than that required at operational landing 
grounds. 

(b) Operational La1uling Grounds (O.L.G.s). 
Each squadron, with the exception of heavy bomber squadrons, was 
allotted an O.L.G. which was manned by the operational element of 
each squadron. The functions of the staff at the O.L.G.s were to :-

(i) Control and operate aircraft actually required for use. 
(ii) Rearm, refuel and carry out daily inspections and servicing 

of aircraft entailing up to six hours' work. 
(iii.) Return to base landing ground all aircraft which could not be 

repaired in six hours. If this was not possible, servicing 
parties were to 'be obtained from either the B.L.G. or the 
repair and salvage unit according to the amount of work 
involved, subject to local repair being advantageous. 

(iv) Hold M.T. required to make the personnel and equipment of the 
O.L.G. fully mobile. 

(c) Fuelling Landing Grounds (F.L.G.s). 
All squadrons of the Air Component Wing, the fighter squadrons of 
No. 204 Group and the heavy bomber squadrons of the Headquarters 
Wing were allotted an F.L.G, Personnel for the F.L.G.s were obtained 
from various units in the rear areas whose function was to :-

(i) Refuel and rearm medium bomber, army co-operation and 
fighter squadrons. 

(ii) Refuel heavy bomber squadrons. 
(iii) Hold M.T. required to make the personnel and equipment of the 

F.LG.s fully mobile. 

The general mainten,am:e policy for the reorganised Desert Air Force was that 
initially only one air stores park (Na. 31) an.d one repair and salvage unit 
(No. 51) would be available, but additional personnel would subsequently be 

· sent to these units to form a second A,S.P. and a second R. and S.U. so that, as 
in ~he -past, the reorgan1sed force was again handicapped from the maintenance 
point of view by being insufficieµtly provided with aircraft supply, servicin8. 
salvage and repair uni'ts. 

Both the A.S.P. and the R. and S.U. came under the direct control of Air 
Headquarters and were located in the B.L.G. area. An advanced section of 
the A.S.P. and the salvage secti9t,1.S of the R. and S.U. were, however, sent 
forward to the O.L.G, a.rea. The rear and advanced sectioas of these units 
w-ere organised on a fully mobile. basis. 

Until the formation of the second air stores park, No. 31 A.S.P. catered for 
the needs of all the units in the Western Desert and was established with one 
mon~h's stock of equipment for the squadron served. The advanced section in 
the O.L.G. area carried 7 days' stocks. 



The repair responsibilities of No. 51 Repair and Salvage Unit, and the adcli­
tional R. and S.U. when formed, were restricted tosuch work as could be effected 
in 7 days and the 180-hour (or 220-hour where applicable) inspections for fighter 
and meclium bomber squadrons. They had also to be prepared to send parties to 
the operational area to repair aircraft if that would be more economical. The 
salvage sections of the R. and S.U.s were responsible for the collection of 
damaged aircraft and their return to either the base landing grounds, the repair 
and salvage unit or a maintenance unit, according to the extent of the repairs 
required. 

The air ammunition park fathered all the main R.A.F. petrol and explosives 
dwnps in the Western Desert and came clirectly under the control of Air 
Headquarters. Assistance in the transportation and formation of certain dumps 
west of Mersa Matruh was given by the Army to which specialist personnel 
from the A.A.P. were attached. 

Only No. 6 Supply and Transport Column was available initially to meet 
transportation requirements, but it was intended to form an adclitional S. and T. 
column as soon as personnel and vehicles became available. 

Introduction of a Chief Maintenance Officer at R.A.F. Headquarters, 
Middle East 
Early in 1941 the Air Ministry, as the result of experience gained in France 

in 1939-40, decided to establish a Chief Maintenance Officer at R.A.F., Middle 
East, H eadquarters to deal with all questions of supply and maintenance which 
had hitherto been referred to the Air Officer-in-charge of Administration. On 
his arrival in Cairo in April 1941, the C.M.O. found· that the aircraft repair 
organisation presented a difficult problem. There were four maintenance units 
in existence at this period :-

No. 101 Explosives .. 
No. 102 Repair and Equipment 
No. 103 Repair 
No. 107 Equipment .. 

El Ma.'sara 
Abu Sueir. 
Aboukir. 
Kasfareet. 

Both No. 102 and No. 103 Maintenance Units were doing their best to deal 
with tbe accumulation of repairs but were handicapped by a lack of spares and 
operation equipment. . 

During the middle of May 1941 the aircraft position commenced to show 
signs of improvement. Personnel for the repair sections of No. 107 Maintenance 
Unit, Kasfar-eet, and for additional repair and salvage units and air stores parks 
were on their way from the United Kingdom. Equipment for the R. and S.U.s 
and A.S.P.s was also expected. Port Sudan had beerrapproved as an adclitionaL 
aircraft erection centre, and aircraft, mechanical t ransport, equipment, etc., 
to replace the losses in the Western Desert, Greece and Crete were being shipped. 
Additional fighter squadrons had been promised and more squadrons were to 
come up from South Africa and East Africa. Whilst the squadrons evacuated 
from Greece and Crete were awaiting new aircraft, equipment and mechanical 
transport to replace that left behind, the skilled personnel of those units were 
used t<> increase the maintenance effort. 
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In the light of the improved situation, the chief maintenance officer was able 
to draw up a comprehensive scheme for the future maintenance organisation, 
which included the formation of a Maintenance Group on the lines of the 
Maintenance Command in the United Kingdom which he placed before the 
Deputy A.O.C.-in-C. At that stage the Command was informed by the Air 
Ministry that it was proposed to send out a mission to organise maintenance in 
the Middle East. On 9 May 1941 the War Cabinet , on the recommendation of 
Lord Beaverbrook, had decided to send Air Vice-Marshal Dawson of the Ministry 
of Aircraft Production to the Middle East to investigate the aircraft mainten­
ance organisation.1 

Proposals to Improve the Maintenance Or~anisatlon 
Shortly after he arrived in Cairo, Air Vice-Marshal Dawson in conjunction 

with Air Commodore Cooke prepared a scheme whereby Dawson was to be 
established with a small staff at Headquarters, Middle East, as Chief Maintenance 
and Supply Offi.ce-r directly under the Air Officer Commanding-in-Chief and 
not under the Air Officer-in-charge of Ad.ministration, as had been the accepted 
R.A.F. practice in the past. The new C.M.S.O. was to be responsible for supply 
and maintenance policy and would provide all informl+tion required by the 
A.O.C.~in-C. The C.M.S.O. 's staff would include two inspecting officers, Air 
Commodore Boswell and Wing Commander Barnard, who were to deal with 
operational formations and the creation of additional maintenance units as 
required. A new maintenance group was to be formed under the command of 
Air Commodore Cooke to control all maintenance units, repair anq salvage 
units and air stores parks. 

The scheme, briefly, was that the Chief Maintenance and Supply Officer 
would lay down the policy for production, etc., and this would be implemented 
by the maintenance group which would assume the functions exercised by 
Maintenance Command and the Ministry of Aircraft Production in the 1Jni;ed 
Kingdom. The whole of the existing equipment staff (except Movements) and 
en.gjneer staff plus aircraft inspection department personnel and certain 
armament and signals officers were to be transferred to the new maintenance 
group, and owing to the great increase in supplies and aircraft these staffs were 
to be considerably augmented. 

The A.0.C.-in-C. forwarded these proposals to the Air Ministry on 25 June 
1941, together with details of the new increased establishments required, but 
formal authority was deferred for some months. In the meantime the Command 
went ahead to reorganise its maintenance services on the lines it had suggested. 
The new maintenance group (No. 206) un<,ler the command of Air Commodore 
Cooke was formed with effect from 17 June. Air Vice-Marshal Dawson, with his 
two inspecting officers, acting independently of the Air Officer-in-charge of 
Administration, proceeded to enlarge the maintenance facilities throughout the 
Command. Visits were made to the W.estem Desert, the Levant and various 
units in the Delta to study conditions under which aircraft operated and would 
:have to be repaired. 

1mprovement of the Maintenance Or~anJsatlon from June to November 
1941 -

The formation of the Chief Maintenance and Supply Officer's Branch at 
1 A.H.B./II J 1/88. 
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Headquarters, Middle East, to co-ordinate the supply and maintenance of 
equipment throughout the Command was, undoubtedly, one of the most im­
portant innovations introduced throughout the Middle East and Mediterranean 
campaigns. 

There was still a shortage of almost every item, from the aircraft itself to 
the pilot's equipment. Every effort was made to remedy this state of affairs, 
and particular attention was paid to the salvage and repair side of the organisa­
t!'on. The difficulties of transporting salvaged aircraft across the desert, often 
for many hundreds of wiles, to the neatest repair unit made it necessary to plan 
for highly mobile and self-supporting repair and salvage units and to augment 
considerably their numbers. The existing R. and S. U .s were therefore reorganised 
and additional units of this nature Were formed. A base salvage depot was 
created to transport crashed aircraft collected by the R. and S.U.s from the 
battle area to the base workshops. Steps were then taken to reduce the 
congestion at Nos. 102, l03and 107 Maintenance Units at Abu Sueir, Aboukirand 
Kasfareet respectively. 

Additional repair units were created by adopting the same methods used 
by the Ministry of Aircraft Production in England and a full-scale plan was 
embarked upon to make the best possible use of all the civilian industrial 
resources to an extent hitherto unknown. 

At the same time, the Axis forces were also augmenting their African air 
power and a series of determined attacks were made upon our bases with the 
obvious intention of crippling our efforts to develop air strength and increase 
our reserves of material. In spite of repeated air attacks, involving loss of 
Egyptian civilian lives and damage to civilian property, the enemy bad only 
one significant military success. During July and the early part of August 
1941, No. 102 Maintenanc·e Unit at Abu Sueir was systematically destroyed. 
After the first serious raid, however, the evacuation of the remainder of the 
valuable and irreplaceable plant and stocks was completed within three days, 
and the major loss was one of facilities rather than actual equipment. 1 

The loss of Abu Sueir served to emphasise the i.mportance of a repair organisa­
tion dispersed in depth. It showed also that it was time to break away from 
tlle conventional depot which had been ideal for the Middle East under peace 
conditions, i.e. tightly packed groups of buildings usually isolated in desert 
country, in favour of something that would meet tbe demands of an impending 
spread of the war around the Middle East, and would also enable the maintenance 
organisation to operate in the event of the loss of the maintenance units in the 
Middle East itself, either by bombing or by actual invasion. 

1 It is interesting to record tb~t No, )07 Maintenance Unit at'Kasfareet, although only 
25 miles distant- from Abu Sueir, was not attacked . The Officer Commanding Kasfaree.t 
(Gp. Ca.pt. Clappen) considers that this was due to-(a) the fact that R.A.F. Station Abu Sueir 
bad been in existence for many years and its position was known to the enemy. whereas 
Kasfa.reet only came into being after tbe war commenced and had not apparently been 
m.entioned in the enemy's intelligence reports. (b) Abu Sueir was defended with guns :µid 
iearchlights but Kasfareet possessed no defences. The Station Commander o[ Kasfareet 
when offered guns and searchlights refused them on the grounds that they would reveal 
the existence of a new target. He relied on camouflage and blackout as a pfotection and was 
1ppareotly justified in his choice. 

H.Q .• M.E ., Report • Maintenance and Supply Organisation-Crusader and after.' 
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To replace the loss of No. 102 Maintenance Unit, small garages, storehouses 
and other buildings, some of them in the native quarter of Cairo, were taken 
over and the men and equipment evacuated from Abu Sueir moved into them. 
Innwnerable administrative and domestic problems arose as the result of this 
arrangement.particularly as the C.M.S.O., in faceofthed.ifficultiesoffeeding and 
housing the personnel, insisted on production commencing immediately. 
In addition, objections to utilising -the unsavoury areas of Cairo for production 
purposes were raised by the personnel branches of Middle East Headquarters 
on the grounds that these areas were out of bounds and always had been out of 
bounds to troops. However, despite all objections, the forbidden areas were 
occupied and the repair of equipment soon commenced in them.1 

A most ambitious programme of clearing the ancient caves of Tura was 
commenced. These vast caverns in the heart of the Mokhattam Hills bad 
bee'n made by the ancient Egyptians during the process of quarrying stone to 
build the Pyramids. Thus, projects originated so many centuries ago became 
of the greatest value to the engineers of the Royal Air Force in the war of 
1939-45. The floors of the caves were cemented, the walls whitewashed, 
electricity, power and water installed and a comprehensive aircraft depot 
created with storage space for spares and workshops facilities for the overhaul 
of aero-engines, the repair of equipment and numerous other ancillary require• 
ments. 

The sections in the caves were linked with the parties scattered around Cairo 
under a single technical control _with two distinct administrative echelons, the 
whole being named No. Ill Maintenance Unit. Echelon 'A• comprised the 
sections in the Tura Caves, approximately 10 miles from Cairo. Echelon • B' 
consisted of the shops spread over the Boulac district of Cairo, an area of over 
1 i square miles. Included in Echelon ' B ' were Messrs. Thomas Cook's 
Engineering Works, Qsed for R.A.F. purposes as a mechanical transport 
repair unit. R.A.F. Stations Helwan and Heliopolis each provided four engine 
test beds for the use of the M.U. which also utilised the engine -repair and 
propeller repair facilities at the latter station. 

Concurrently with the creation of No. 111 Maintenance Unit, the old R.A.F. 
aerodrome at Heliopolis with its many hangars was taken over by the mainten· 
a.nee organisation, and a large repair unit formed which was staffed and managed 
by the British Overseas Airways Corporation. The maximum use was made of 
local artisan'S, who proved extremely efficient in repetition work. R.A.F. 
technical personnel were included to supervise and inspect the work. (At the 
peak of its production this unit achieved the very high figure of 245 aircraft 
repaired or inspected in one month.) 

The R.A.F. aerodrome at Helw~ was also developed and two repair units 
placed there, one for Hurricanes and one for Tomahawks. They were manned 
jointly by R.A.F. and native personnel. The peace-time depot at Aboukir 
(N<l. 103 Maintenance Unit) was retained in full production instead of being 
shut down as had originally been planned. Although a considerable number of 
air attacks were directed against it the total damage sustained was negligible, 
and at no time was the depot out of action. The existing station buildings at 

1 M.E .. O. R.B., C.M.S.O. Section 1941. 
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Khartoum were developed into a compact repair depot (No. 104 Maintenance 
Unit) to act as a reserve capacity behind the repair units in the Delta area. 

With the development of the Tak:oradi reinforcement route it became clear 
that tbe number of aircraft arriving in the Command requiring wotk to be 
performed on them before they could be used operationally would increase 
considerably. A number of aircraft storage units were consequently created 
in the Delta area and up the Nile Valley at Luxor and Khartoum to provide 
facilities for the tasks involved. Similarly, a maintenance unit (No. 109) was 
formed at Summit in the cool of the Red Sea hills to render operationally 
serviceable the aircraft shipped from America and erected at Port Sudan. 

All this improvement in the maintenance organisation did not, of course, 
take place without a great deal of planning. Lack of good civilian engineering 
facilities of easy access to the repair units made it necessary to formulate 
schemes whereby work not normally demanded of R.A.F. workshops could be 
undertaken. During the latter half of 1941. to deal with the increased flow of 
damaged aircraft, the existing repair units were reorganised and placed on a 
production basis with the sole object of achieving the greatest possible output 
from all sources. 

The world shortage of spares made it necessary for recovery schemes to be 
instituted, and damaged and worn items, which in more normal times would 
have been relegated to the scrap-heap, were repaired and put back into aircraft 
arid engines. Overhauls were undertaken, largely by the reconditioning- of 
worn parts, and in some cases only by improvisation and local manufacture 
was the work completed. Cylinder barrels were chromium plated, reground 
and finished by honing and lapping. Cracked crankcases were welded and 
re-machined, etc. New sections were spliced into wooden propeller blades, 
while salt baths and equipment were manufactured for the heat treatment and 
straightening of metal blades, thos obviating the necessity for returning pro­
pellers to the parent factories for repair. 

To keep check on the vast amount of equipment which was distributed over 
the whole of the Command, preliminary s_teps were taken to form a master 
provision office to control all spares and general equipment, except complete 
aircraft engines, mechanical transport, marine craft, ex-plosives, aircraft fuels 
and rations.1 . 

The shortage of maintenance personnel was to a certain extent alleviated by 
the large-scale employment of civjJians in all accessible repair depots. This 
applied particularly to the British Airways Repair Unit. The mechanical 
transport repair organisation was almost entirely staffed by making use of the 
civilian mechanics from. established Egyptian firms under the supervision of 
R.A.F. personnel. Another outstandingly successful innovatio.o was an agree­
ment with the Faculty of Engineering in the Egyptran University which enabled 
the R.A.F. to obtain the benefit of excellent plant and floorspace, and the 
services of Egyptian students. By the end of 1941 the total number of civilian 
artisans employed by the R.A.F. in the Middle East .had risen to 5,440, whilst 
the total nwnber of civilians of all classes employed, i.e. clerks, artisans and 
labourers, was nearly 23,000. 

1 This was the result oi an Air Ministry decision originally made in 1940 and based on 
experience in the United Kingdom. 

217 



CHAPTER 13 

THE MIDDLE EAST CAMPAIGN 
NOVEMBER 1941 TO JANUARY 1943 

Aircraft Maintenance and Supply Ore_anisation for Crusader 
The Crusader offensive, designed primarily to destroy the Axis armoured 

forces in Cyrenaica, opened on 18 November 1941. During the preparation 
period for the operation, H.Q., No. 204 Group became Air Headquarters, Western 
Desert, while in Cairo, Air Headquarters, Egypt, was formed to relieve Head­
quarters, Middle East, of its duties as a local Command. Administration was 
also put in hand for the formation of self-contained mobile wings so that 
squadrons could be moved quickly, unhampered by ex<;:essive maintenance 
personnel. Although schemes for increasing the mobility of squadrons and 
wings were worked out (including the re-design of repair and salvage units 
and air stores parks) the imminence of the Desert offensive precluded their 
full implementation in time for Crusader. Even so, the improvements made 
in the aircraft maintenance and supply services kept the R.A.F. in the air 
during both the advance and the retreat. 

In the maintenance organisation for Crusader the forward elements for 
maintenance, repair, salvage and supply were directly connected to the base 
maintenance and supply organisation. Thirty-nine squadrons were employed 
and the organisation for aircraft servicing, repair and salvaging for tlte force 
was extremely practical. Squadron servicing personnel were split into wing 
base parties and very small forward operational sections. In the Western 
Desert there were three repair and salvage units each working in parallel with 
an air stores park. Two of the three R. and S.U.s and A.S.P.s kept an advanced 
section working as far forward as possible. Before the offensive the limit of 
work in the R. and S.U.s was reduced to 14 days and the necessity for readily 
available replacements led to the formation at these units of reserve aircraft 
pools. Altogether the repair and salvage units operated thirteen mobile repair 
sections and twelve mobile salvage sections. In addition, there was a repair 
and salv'age unit and an air stores park with three mobile salvage and six mobile 
repair sections operating with the heavy bomber wing in the rear area.1 

The depots which played the major part in backing the forward maintenance 
organisation were:-

No. 103 Maintenance Unit 
No. 106 Maintenance Unit 

No. 107 Maintenance Unit 

No. 108 Maintenance Unit 

No. 110 Maintenance Unit 

An aircraft repair depot at Aboukir. 
An equipment depot dispersed in 

the Khanka area. 
An aircraft repair depot and 

equipment holding unit in the 
Canal Zone. 

An aircraft storage unit on the 
Fayoum Road. 

The main storage depot for all 
explosives in the Tura Caves. 

l H.Q., M.E., Report ' Maintenance and Supply Organisation-Crusader and after.' 
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No. 111 Maintenance Unit The new comprehensive depot .in 
Cairo and the Tura Caves. 

No. 113 Maintenance Unit AnaircraftstorageunitatHurgada. 
No. 121 Maintenance Unit An air ammunition park at Bard.fa. 
No. 124 Maintenance Unit An air ammunition park at Fuka. 
No. 132 Maintenance Unit An aircraft storage unit at Kilo 8. 

The British Airways Repair Unit at Heliopolis. 

An Auxiliary Repair Depot at Helwan. 

New aircraft for Crusader either arrived cased at Takoradi or Port Sudan 
or, for certain types, were flown direct from the United Kingdom to the 
Middle East. The focal point for distribution was at Wadi Natrun where an 
aircraft delivery unit worked in conjunction with the aircraft reinforcement 
pool. Seven days' estimated wastage for Crusader was stored at Wadi atrun. 
The units supplying the squadrons in the desert kept two days' wastage for the 
squadrons they served. 

The provision for ground transportation was on a much larger scale than 
had hitherto been made for operations in the Command. There were about 
4,000 R.A.F. vehicles in the Western Desert, and approximately 2,000 in the 
base area.. All units in the forward area were mobile ; two supply and transport 
columns under the control of Air Headquarters, Western Desert, supplied 
additional transportation as required, and two main pools of load-carrying 
vehicles were located at Burg el Arab and Wadi Natrun respectively to supply 
~placements for casualties. To obviate delay in the delivery of replacements 
-in the forward area, an additional pool was formed at Daba, with an M.T. 
repair section attached. A pool of M.T. drivers to ferry vehicles between the 
main M, T. pools and the forward M.T. pool and, if necessary, onward to th.e 
location of units, was also provided. 

The organisation for mechanical transport repair consisted of an M.T. 
repair section attached to each repair and salvage unit. In the Western 
Desert the M.T. repair sections were combined to form an M.T. light repair 
unit operating in the forward area. This was supported by the base M.T. 
repair shops in the Delta area. 

Before the operation commenced, a number of supply dumps containing 
petrol, oil, ammunition, spares, etc., were laid down at various points and 
arrangements were made for additional dumps to be established in the forward 
area as the proposed advance proceeded. 1 • 

The offensive began at dawn on 18 November. It went well at first and by 
the 20th our armoured forces had advanced to Sidi Rezegh and had managed 
to join up, although weakly, with Tobruk. Weat!}er curtailed the work of our 
air forces during the -first two days, but the enemy appeared to be even more 
affected, there being virtually no opposition to our activities. Strong attacks 
were made against enemy landing grounds and vehicles to the west of Barclia 
and in the El Adem atea. On the whole it could be said that the battle, both 
on the ground and in the air, was going well. There was, however, a sharp 
change for the worse on 22 November. The enemy armour had not been 

l,See Appendix 2o. 
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decisively engaged. as had been intended, and was still substantially in being. 
On the 23rd our Sidi Rezegh positions were overrun and the connection with 
Tobru.k was lost. Very hard :fighting followed and for the next ten days the 
offensive hung in the balance. By 3 December the position had begun to 
improve but it was not until six days later that Tobruk was finally relieved. 
By this time our air forces had assumed a real ascendancy over the enemy. 
The fight was always carried to the enemy whereas his offensives against our 
troops or targets farther to the rear were on a lesser scale and were compara­
tively ineffective. It was not surprising, therefore, that when our ground forces 
began to make progress at the end of the first week in December, a rapid advance 
was soon under way which culminated in the capture of . Benghazi on 23 
December. 

Immediately after the capture of Benghui work was commenced on clearing 
the harbour. A fortnight later the first ship was able to enter. At this stage 
jt was decided to reduce the enemy garrisons at Bard.ia, Sollum and Halfaya 
which bad been by-passed in the early days of the offensive. Bardia fell on 
2 January, Sollum on the 12th and Halfaya on the 17th. In each case the 
ground assault was preceded by heavy air bombardment. In the forward 
area, however, the range of the enemy targets was by now too great for our 
:fighter aircraft and, above all, there was a serious shortage of fuel, affecting the 
Army and Royal Air Force alike ; we were, in fact, generally short of all 
supplies and our lines of communication were ill-<ieveloped. 

By 7 January the position of the two armies was largely stabilised at El 
Agheila, and for both the principal task was to build up supplies. The enemy 
had undoubtedly suffered heavier losses than ourselves during our two months' 
advance, but he had the advantage that his lines of communication in Africa 
were hundreds of miles shorter than those of our own forward troops and 
squadrons. The Eighth Army was in no position to press forward again until 
units which had been on the move since the middle of November were rested 
and refitted. The air forces, too, were suffering from all the disadvantages of 
operating witho1,1t fi:nnly established forward supply bases ; nevertheless, such 
was the ascendancy attained over the enemy air forces that adequate support 
could have been given had a further advance on the ground been practicable. 

The race to build up supplies was won by the enemy. In fact, the speed 
with which he completed his arrangements came somewhat as a surprise. 
On 21 January the Axis forces began a movement that met with such success 
that it became a major attack, The weak forces which the Army had available 
in the forward area were beaten back or by-passed. On the opening day of the 
attack our forward landing grounds were waterlogged and the Axis aircraft 
were able to operate unhindered by RA.F. opposition. By midday on the 
22nd the enemy were approaching Antelat, where the bulk of our fighter 
force was located. Very little: warning was received and the last air('raft left 
the moisture~saturated aerodrome under shell fire. The ' hop-back ' was to 
Msus, some 160 miles from El Agheila. 

The enemy forces advanced rapidly but the success of his moves was not 
due to the work of his air force. It was due to the vigorous and well-directed 
operations of his armoured and motorised columns, which in the early stages had 
as their object the recapturing and cutting off of our ground forces, rather than 
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victory in pitched actions. For the better part of a week the scope and 
intentions of the enemy's advance remained obscure, although it was very clear 
that we were in danger of losing all the territory so recently won. Our ground 
forces were too weak to risk a major battle and, in addition, there was no 
suitable place between El Agheila and Gazala where an army could make a 
stand. The task of the Army for the moment was, therefore, to delay rather 
than to attempt to stop the enemy advance. -

On the -morning of 28 January the enemy columns pierced our defensive 
lines in the coastal sector and pushed fast patrols on to Benghazi. Despite 
our attacks from the air the town was captured and thus fell to the enemy 
within one week of the opening of his offensive. Without pause the Axis forces 
sent further patrols into the Jebel Akhdar area. Their rapid advance, however, 
which was made only at the expense of leaving behind main armour and by1 
dispensing with all but token air support, laid them open to severe attacks from 
the air. During the first two weeks in February the Allied air forces were able 
to destroy and damage hundreds of vehicles and also to carry out a rearguard 
action that allowed our ground forces to reach Gazala where prolonged defence 
was possible. Although the Desert Air Force was moving back with the Aimy 
from Msus to Mechili and from Mech.ili to El Adem, air operations were main­
tained at an intensity which, in the difficult circumstances of rapid retirement, 
was remarkable. By the middle of February the Imperial Forces had fallen 
safely back to a shortened line running south-west from Gazala. 

The campaign-especially when our lines stretched up to El Agheila-threw a 
great strain on the maintenance organisation, particularly on the repair and 
salvage sections which had to make a maximum effort to keep up aircraft 
strength. Neaily 2,000 aircraft were casualties from 18 November 1941 to 
13 March 1942. Approximately 700 were lost and the rest scattered over perhaps 
100,000 square miles of desert, all having era.shed or forced-landed, and most 
of them seriously damaged. It was not easy to discover the exact location of 
an aeroplane which had been forced down in the desert. In almost every 
instance it meant many days of hard searching over many square miles. 
' Pin-points · given by the pilots who • walked in ' were often inaccurate. 1 

Once an aircraft was located it was carefully inspected and a decision was 
made on the method and the extent of repair necessary. Sometimes the machine 
was made serviceable on the spot ; sometimes temporary repairs were performed 
to enable the aircrait to be flown to the base ; more of ten than not the aircraft 
was transported bodily over many hundreds of miles of desert, taking many 
days of hard travel, back to a base depot. On occasions this last course -was 
modified to the extent that the aircraft was taken only so far as the main 
working party of the repair and salvage unit concerned, perhaps two or three 
days' journey distant. The repair capacity. o,f an R. and S.U. was, however, 
limited. 

The repair or transportat.ion of a damaged aircraft was always a fonnida"ble 
undertaking. The day's heat, the sandstorms which penetrated everything, 
the bitterly cold winds after sundown, the sudden and torrential downpours 
and all the time the shortage of drinking water, translated every aspect of 

1 H .Q., M.E ,, Report ' Maintenance and Supply Orga.n.i.sation--Crusader a.nd aft.er,' 
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living into discomfort. Small groups of men were continually isolated, either 
working on an aeroplane, or attempting to transport one over the harsh desert 
surface, all around them an illimitable ocean of sand. The obvious hazards of 
the war-a stray enemy aircraft or an enemy patrol attacking them-were 
matters to which the least thought was given. 

As the advance proceeded the repair and salvage units did not convey air­
craft all the way back to the base depots. A separate organisation was formed 
to link part of the forward salvage work with the base. This was known as 
the base salvage section which operated with over fifty articulated vehicles. 
The base salvage section was controlled direct from Headquarters, R.A.F., 
Middle East, and its work was co-ordinated and linked with that of the forward 
salvage sections. Direct wireless communication was maintained between the 
forward salvage parties and Headquarters, Middle East. In this way the maxi­
mum number of salvage returns were obtained for the efforts made in the for­
ward areas. This was important in view of the shortage of mechanical transport 
vehicles in both the forward and base salvage sections and the necessity to 
control the particular types of aircraft being brought back to meet the demands 
of the types required for operations. 

The mobile salvage parties in the battle area transported aircraft to pre­
arranged focal points. These were, at different times, located in Gambut, El 
Adem, Maddelena, Jiarabub and at L.G. 75. The aircraft were dumped at 
those points. At times there were as many as eighty salvaged aircraft at one 
place awaiting collection by the base salvage section. 

The base salvage section operated in convoys ; each convoy having eight to 
twelve articulated vehicles. Two to three convoys were constantly outbound 
and two to three were always on the way back to the base. On occasions these 
convoys transported aircraft over distances of from 700 to 900 miles acrQS.5 
some of the most difficult terrain in the world. The base maintenance units 
did well during the period of the operation and a steady flow of aircraft, both 
new and repaired, was fed to the squadrons. In the seventeen weeks from the 
commencement of Crusader to the middle of March 1942, 1,035 aircraft casual­
ties were received by the maintenance units for major repairs. Of these air­
craft 810 were delivered back to the battle area operationally serviceable. 

An increasing number of Hurricane fighters Mark II ' A,' ' B ' and ' C ' were 
received during the early V1'eeks of the campaign and many squadrons were 
equipped with tbe improved type. The Tomahawks did well, but the appear­
ance of the German l 09F fighter soon after the offensive started caused many 
R.A.F. losses. The Blenheims and Hurricanes Mark I were definitely outclassed, 
and it was the last occasion on which they were used in any strength in Libya. 

The shortage of aircraft spare parts and operational equipment was still 
one of the major handicaps of the maintenance units during Crusader and 
every opportunity was taken to utilise parts and equipment from crashed aero­
planes to make others operationally serviceable. The moment an aeroplane 
became a casualty the remains were seized upon by mechanics in an endeavour 
to obtain some items of equipment which were preventing other aircraft from 
being brought into use. 
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The provision for mechanical transport, although large, proved to be insuffi­
cient to meet requirements. M.T. commitments during Crusader were heavy. 
Furthermore, since the operation did not end cleanly, unforeseen additional 
commitments arose. These in tum affected the organisation for repair which 
itself was handicapped from the beginning by a shortage of personnel and repair 
facilities. The campaign which imposed such additional strains upon the land 
operation and revealed in consequence weak points, emphasised the necessity 
to review completely the problem of too few vehicles, heavy wastage and the 
need for quick repair. 

Of the total R.A.F. vehicles· involved at the beginning of the advance 80 
per cent were new. This was a fortunate factor as the forward movement was 
rapid, and since the operation did not run according to plan the vehicles were 
called upon to undergo unduly protracted spells of duty over harsh desert 
surfaces. As it was the arduous conditions took heavy toll of the vehicles 
used and those responsible for M.T. servicing and repair had to exert super­
hwnan efforts to meet even the normal maintenance requirements. 

During the withdrawal a clearing-up party of the M.T. light repair wlit was 
left at Garn but. It proved to be such a convenience to have this detachment in 
the forward area that i.t was subsequently retained as a permanent advanced 
section. 

Effect of the Japanese War on the Aircraft Position in the Middle East 

In the same manner in which the necessity for sending aircraft to Greece 
handicapped the efforts of the R.A.F. during Wavell's first campaign, so the 
outbreak of the Japanese war interfered with the aircraft support arrangements 
during the Crusader operation. 

Japan attacked Pearl Harbour on 7 December 1941, i.e. less than three weeks 
after the commencement of Crusader. Britain declared war on Japan on 8 
December and it became immediately obvious that the Middle East would 
have to supply the much-needed aircraft for the defence of Singapore, Burma 
and India. When the Crusader offensive started all the squadrons and the 
repair and salvage units were at full strength, but there was little behind 
them other. than the new aircraft on their way from the reinforcement routes 
and those under repair. 

The decision that part of the reinforcements intended for the Middle East 
were to be diverted to the Far East, and also that a proportion of the Middle 
East stocks of aircraft was to be sent there. put an end to the immediate hopes 
for building up an adequate reserve. 

In the early days of the Far East war, some of the aircraft were sent cased, 
some were sent direct to India, and one batch was despatched on H.M.S. 
Indomitable from Port Sudan. As the Japanese advanced it became necessary 
to fly as many aircraft as possible. Hurricanes which had already flown the 
4,000 miles from Takoradi were serviced and sent on another 6,000 miles via 
Habbaniya, the Persian Gulf, Karachi, Allahabad, Calcutta, Rangoon and 
Palembang. 
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The American Anny Air Force flew their heavy bombers and transport air­
craft all the way from the United States via Miami, Brazil, Bathurst, Takoracli, 
Khartoum, Cairo, and then on by the same route. Their Kittyhawk fighters 
were erected at Takoradi and flown on in the same way as the Hurricanes. 
The number of engine hours. used was phenomenal but there was no other 
method of supplying the Far East. All these arrangements meant additional 
work for the R.A.F. maintenance personnel which was not eased until the 
United Sta+.es were able to build up their own servicing organisation. 

The Middle East continued to provide aircraft, spare engines, etc., for the 
Far East during 1942, even when Egypt was in danger of being captured by 
Rommel's forces. In addition to Nos. 11 and 45 Squadrons, Nos. 84, 113 and 
211 (Blenheim) Squadrons were despatched from Egypt to the Far East in 
January 1942, making a total of 120 Blenheims diverted. Some 30 Hurricane 
fighters were also sent in December 1941 and 39 in January 1942 in addition 
to the 50 supplied in February 1942. 

On 6 May 1942 the South Arabian Reinforcement Route was formed under 
the administrative control of R.A.F., Middle East, Headquarters for the supply 
of aircraft to the Far East. The main staging posts were at Aden and Salala 
with refuelling facilities at Masira and Ras el Hadd. Aircraft were largely 
drawn from Middle East strength initially though a considerable and increasing 
number passed by the West African Reinforcement Route from Takoradi and, 
later, from assembly units in Northwest Africa, principally at Casablanca, 
Oran and Algiers.1 

Preparations for a New Offensive Jn CyrenaJca-Marcb to May 1942 
Following the withdrawal to the Gazala line, a period of some three mnnths 

was spent in preparation for the next battle. Unfortunately some of the prepa­
rations had of necessity to be in reverse--not only was an immediate increase 
of aircraft out of the question, but the existing resources were being sapped 
by India, which was at this time being seriously threatened by the Japanese. 
The effort of sending both aircraft and spares strained everything to the limit. 
These diversions, begun during the Crusader 9perations, were continued at the 
very time when the Air C.-in-C. was anxious to overhaul squadrons that had 
been weakened by their recent efforts. 

· By draining all resources, during February and March, the Command waa 
able to despatch to the east 300 fighters and 139 light bombers which was 
followed by a request by the Chiefs of Staff, fearing an invasion of Ceylon, fo~ 
a further 30 fighters, 20 light bombers and a complete torpedo bomber squadron. 
Furthermore, there was a possibility that the Command would have to mount 
a force to operate in Trans--Caucasus. This resulted in a serviceable fighter 
strength in the Desert barely equal to the enemy's strength of the superior 
Me.l09F. Clearly the solution lay .iR Spitfires, and therefore urgent requests 
for this type of aircraft were made to Air Ministry. As a result one squadron 
was operational in May and a further three in the following six months. 

While the reinforcement and supply position had thus deteriorated on account 
of the war in the Far East, the enemy, since the beginning of the year, had con, 
centrated on securing an adequate build-up in Libya. Our ability to prevent 

1 O.R.B.s of No. 216 Group and Air H .Q., I raq and Persia. 
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this was limited because Malta had been to a large extent neutralised as an 
offensive air base by the German Air Force stationed in Sicily. In the light of 
these facts there was little hope of the Allies repeating past successes in inter­
rupting supplies to Tripolitania until western Cyrenaica was again captured or 
until t11e enemy air offensive against Malta slackened. Thus, though every 
effort was made to interfere with the enemy's supply routes, and to restrict 
the use of Benghazi, it was apparent that the battle for supplies was running 
adversely. 

The date of the opening of the campaign by either side was at this stage 
uncertain, but the Chiefs of Staff in London were anxious that we should take 
the initiative as soon as possible. As the principal German effort was directed 
at Russia, it was important that as much diversion as possible should be caused. 
An early offensive would pin down the enemy forces in Libya, and a successful 
battle would give us Cyrenaica and so enable us to retain Malta. There was 
always the possibility, however, that we should be forestalled by an enemy 
offensive, which might prove an advantage to us in our existing strong positions, 
and the return of Rommel to Libya produced indications of an offensive by 
him in early May. It was considered that the time factor for the enemy was 
principally governed by the rate of supplies into Benghazi. Doring April, 
therefore, this port was the target for our bomber force. 

About mid-May it became clear that the enemy offensive was imminent as 
every effort was made to prevent our reconnaissance from observing troop 
movements, and. air attacks increased on our landing grounds. By this time 
it was estimated that the enemy had based in Cyrenaica, Crete and the 
Dodecanese about 928 aircraft with a serviceability of 50 per cent. In addition, 
powerful forces were based in Greece, Sicily and Southern Italy. 1n comparison, 
our forces in Egypt and the Western Desert on 28 May numbered 849 aircraft 
in squadrons with an average serviceability of 60 per cent . The reserves in 
fighters, however, were less than 60 per cent of what they were in Crusader, 
and this for a battle in which the wastage rate would no doubt be considerably 
higher. 

Following the advance to El Agheila and the subsequent retirement to the 
Gazala line in February 1942, every effort was made to learn the lessons of 
mobLle warfare a~d to apply them to the fullest degree in subsequent offensives­
The air stores par"ks were made completely mobile. No. 40 A.S.P., the forward 
air stores park, was so organised that it could strike camp and be on the road 
within two hours. It could pitch camp and be ready for issues within half an 
hour, and could also issue spares and consumable stores on the roadside.1 

The repair and salvage units, particularly No. 51, which served the light 
bombers, were made highly mobile, each having 3-ton vehicles modified as 
mobile instrument repair shops, armouries and sparkfog plug cleaning sbops, 
in addition to the standard mobile workshop lorries. The mobility of these 
units was limited by the amount of work they had on hand, but flexibility 
was maintained by restricting the number and type of repair jobs which they 
were permitted to undertake and by laying down a procedure for passing back 
or flying back to base any aircraft which could not be completed within the 

1 M.E .• O.R.a, C.M.S.O. Section, Ja.n. to Dec. 1942. 
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specified time. The base salvage depot was further developed and provided 
with specially constructed vehicles for collecting damaged aircraft -from points 
as far distant as 800 miles, and performing round trips of from 1,600 to I 1800 
miles. 

The rear maintenance units were also further developed. A cotton ginning 
plant in Mansura was taken over and transformed into an engine repair section 
using two-thirds native personnel. Greek nationals, who had been conscripted 
by their own tmigri Government were banded into the Greek Technical 
Unit which operated self-contained sections in several of the R.A.F. mainten­
ance units. The local purchase and manufacture of equipment was increased, 
until at the peak the Royal Air Force was spending three quarters of a million 
pounds sterling per month. To aid in the supply of light alloys and alum..inium, 
duralumin, copper and brass scrap was collected and melted down into ingots 
which were shipped to the United Kingdom to increase the flow of finished 
spares to the Middle East. 

Two more aircraft erecting centres were established at Basrah (No. 118 
Maintenance Unit) and Shaibah (No. 119 Maintenance Unit) respectively. 

The explosives supply organisation was expanded to include two more major 
explosives · depots at Khatatba and Abu Sultan with reserves deployed in 
Palestine and in Upper Egypt at Luxor. A system of regional issue was intro­
duced whereby operating squadrons were able to accelerate the drawing of their 
explosives requirements. 

In view of the need for increased mobility of all units, the mechanical trans­
port establishments were enlar-ged considerably but the actual number of vehicles 
in the Command never reached the new figures laid down for immediate use and 
reserve because of the limitation of shipping space. An arrangement was made, 
therefore, with the Army whereby approximately thirty-five per cent of all 
vehicles in common use which entered the theatre should be allotted to the 
Royal Air Force. The vehicles were erected from their 'breakdown ' cases 
by Army personnel and handed over and stored in the Mechanical Transport 
Base Depot at Helwan, from which they were is.sued to squadrons. The 
mechanical transport repair arrangements were expanded to include additional 
workshops in Egypt and new ones at Ramleh and J affa in Palestine. 

The equipment holding and issue organisation was enlarged concurrently 
with the repair rearrangements. New equipment depots were opened at 
Khanka, near Cairo (No. 106 Maintenance Unit), and on the Suez Road (No. 112 
Maintenance Unit). Thus the stocks of equipment and spares were spread 
over four depots in the Delta area, each serving a separate region. The policy 
of dispersion in depth as. a safeguard against threats to the Middle East 
base units was furthered by the organisation of nucleus base_s in Iraq, Persia, 
the Sudan and Kenya. 

The four-day campaign in Persia in August 1941 concluded in the capture 
of Teheran and, with it, the factory which the old Shah had built to make his 
own aircraft and aero-engines. This factory had been laid out by British aircraft 
engineers and was magnificently equipped with machine tools and a very 
considerable quantity of raw material. Agail\ the . policy of making the best 
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use of facilities on the spot was pushed to the utmost, and the factory was 
reopened as No. 138 Maintenance Unit with a small supervisory staff of R.A.F. 
personnel and about four hundred native workmen. The primary object of 
developing the Persian depot was in order to have some form of maintenance 
support in the event of RA.F. squadrons being called upon to operate in the 
southern Caucasus, but since the necessity for this never materialised, the unit 
was employed in the manufacture of aircraft modification parts and torpedo 
tails both for the R.A.F. and the Navy. 

Behind the Persian factory a complete nucleus maintenance organisation 
was built up in the southern Iraq and southern Penna areas. Basrah and 
Shaibah were expanded as complete maintenance units (No. 118 M.U. and No. 
119 M.U.) and were employed for the time being on the erection of new aircraft 
for the R.A.F. and for the Russians. Another depot was planned at Ahwaz 
in South Persia but this was not developed beyond the nucleus stage. 

The equipment for these dispersed maintenance units, approximately 4,000 
tons, was obtained partly from the Middle East and partly from the United 
l<ingdom and the United States of America. In addition, 20,000 tons of ex­
plosives and 20,000 tons of aviation fuel and oils were stored at these units. 

The control of the units in the South Iraq and South Persia areas was under­
taken by a nucleus Maintenance Group Headquarters at Basrah(No. 218 Group). 1 

In Eritrea, captured from the Italia,;ls, the Italian Air Force workshops and 
plant at Asmara were taken over and were used by the British Overseas Air­
ways Corporation for the civil type land planes employed for the overland routes. 
At Gura, also in Eritrea, where the Caproni Company had a very large factory, 
,a project on a grand scale was started to repair all types of American equipment, 
aircraft, aero-engines and aircraft tanks. This depot was manned by American 
civilian personnel under contract with their parent companies in the United 
States. The necessity ior the full development of Gura did not , however, 
arise. 

Maintenance units were also created in Kenya which had been developed as 
a training ground. An aircraft repair depot was formed at Eastleigh near 
Nairobi, an equipment depot at Thika, an explosives depot at Gilgil and a 
1lying boat repajr base at Kisumu on Lake Victoria. AU these units made 
maximum use of local African artisans who proved themselves very efficient. 

After Japan's entry into the war, flying boats operated from the east coast 
of Africa against Japanese and German submarines in the east Indian zone. 
The maintenance units formed in Kenya not only provided maintenance 
services for the operation.al flying training units ,iu Kenya and the fl.yjng boats 
based on the east coast of Africa, but provided a strategic reserve of technical 
facilities for th,e main forces operating in Egypt. Aden was also reorganised 
and expanded with a view to meeting possible contingencies, but was never 
called upon to support more than two squadrons and an operational training 
unit. 

1 H.Q .. M.E., O.R.B .. , C.M.S.O. Section, Jan. to Dec. 1942, amplified by information from 
W/Cdx. Goodbody, 
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Expanslon of the AJrcraft Reinforcement Routes 

The aircraft reinforcement routes were considerably extended during 1_942. 
In addition to an expansion of the Ta'koradi route the Cape to Cairo route was 
opened up and connections were made with the East African Coast, Aden, 
Iraq and Persia.1 The Takoradi route continued to supply aircraft to the 
Middle East during 1942. By the en.d of December of that year a total of 3,822, 
aircraft had been delivered since the inception of the route in July 1940. 2 

Aircraft were not able to fly in large numbers over the African continent 
without incurring some casualties, and at the end of 1941 and the beginning of 
1942 there was a very considerable number of damaged aircraft scatteteq along 
the route from Takoradi to Khartoum. It was arranged that No. 203 Group 
Headquarters, Middle East, should be responsible for salvaging aircraft in the 
Sudan sector of the Takoradi route, and to accomplish this salvage sections 
were established at each staging post. 

The salvage sections despatched parties into the bush with spare engines, 
etc., to endeavour to make forced-landed aircraft flyable, or to deliver them to 
the aircraft repair depot at Khartoum for repair. They were aided by a 
' Bombay ' aircraft which had been fitted up as a flying workshop and which was 
capable of undertaking a number of useful, if limited, engineering jobs. In 
this task orthodox and conventional ideas were, when necessary, disregarded. 

Enemy Offensive at Gazala and the Retreat to El Alamein-May to 
July 1942 

On the eve of the Axis offensive the Royal Air Force formations concerned 
remained the same as in November 1941, apart from the new (No. 211) Fighter 
Group. The fighter aircraft were based on the desert airfields at Maaten 
Bagush and Sidi Haneish, but operated principally from -the advanced landing 
ground at Garn but. Light bombers were farther back at Daba, with advanced 
landing grounds at Baheira. Medium bombers used landing grounds in the 
Canal Zone and at Daba. The defended positions of our land forces ran south 
from Gazala to the fort at Bir Hakeim, protected by minefields and strong­
points in considerable depth. 

Rommel launched his attack on the evening of 26 May, and after severe and 
:fluctuating fighting succeeded in capturing Bir Hakeim, the key point in our 
defence system, on 10 June. The enemy exploited their success to the full. 
On 14 June, with the whole weight of the enemy attack pressing towards 
Acroma, it was necessary to withdraw the Eighth Anny hastily from Gazala 
along the coastal road to Sollum. 

Tobruk fell on 21 June;11.nd with the enemy advance as yet unchecked the 
decision was taken to continue the retirement to Matruh and to fight a delaying 
action on the frontier at Sollum. On the evening of 26 June, however, strong 
enemy columns passed through a gap south of the Matruh defences and the 
Eighth Army was forced to withdraw eastwards to the El Alamein line. 

1 Ste Diagram 22. 
1 For details of Aircraft Reinforcements-See Appendix 27. 
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Royal Air Force operations during the retreat continued on an undiminished 
scale with the squadrons drawing on the stocks of fuel and ammunition which 
had been established at selected bases according to the withdrawal plan. As 
the enemy concentrated at Matruh, targets improved and much damage was 
done, but our own M.T. concentrations continued to present even better marks. 
Again and again there were appalling congestions involving thousands of 
vehicles, but our fighter force undertook their protection and our land forces 
were withdrawn virtually unscathed by enemy attack. 

Such an effort would have been impossible had not the maintenance crews and 
refuelling parties been prepared and organised to work twenty-four hours a day. 
Their efforts were reflected in the aircraft serviceability figures, which, starting 
in the fust week at 67 per cent, rose during the next week to 75 per cent, and 
by the fifth week to 84 J>er cent. In the sixth and final week, with operations 
having carried on at lull strength during a retreat, the figure was still 75·3 per 
cent. In spite of the drain of continuous action, the maintenance units behind 
the lines increased the average daily strength of the singhseater fighter squad­
rons from 15·3 aircraft in the first week to 16·9 in the week ending 6 July. 

As regards the reorganised and now highly mobile desert aircraft mainten­
ance service, although it had been designed primarily to go forward, events 
showed that it was equally proficient working in the opposite direction. The 
retreat to El Alamein, although a major disaster to the Army involving the 
loss of thousands of M.T. vehicles, tanks and guns, caused practically no loss 
to the R.A.F. All but some half-dozen repairable aircraft were retrieved and 
only 3,000 tons of aviation spirit and 1,000 tons of explosives were left behind. 
Moreover, most of this was recovered during our subsequent advance later in 
the year. This achievement was made possible by the excellent organisation 
within the operating squadrons and by the magnificent work of the repair 
and salvage units and the base salvage unit. 

During the withdrawal the advanced units and parties fell back to the 
Amriya area ; the repair and salvage units, air stores parks, M.T. light repair 
unit and wing base parties retired to the base areas. 

On 5 July the change came in tbe situation; the enemy's attack on the El 
Alamein position, launched on captured fuel in advance of his supply organisa­
tion, was broken. We had gained the security of the El Alamein line, had 
withstood the enemy's first dash to take it in his stride, and had even improved 
our tactical position at his expense. 

Diagram No. 23 is particularly interesting as it shows the manner in which 
the serviceability again dropped during the effort to frustrate Rommel's 
attempt to capture Egypt, but recovered before the end of the operation, and 
when the enemy's advance was e.ventually stopped· the serviceability figures 
were higher than when he made his attack. It also shows how the serviceability 
was built up for the battle of El Alamein (Operation Buster) and continued to 
rise thereafter. 

The period at the end of June and the beginning of July was a critical one 
for the base maintenance units in Egypt, particularly as rumours of evacuation 
were continually arising. As a precautionary measure, however, a small 
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party was sent to Ramleh, in Palestine, to prepare a temporary headquarters 
for the Maintenance Group and by 5 July i't would have been possible for that 
Headquarters to move into a tented camp and continue operations without 
delay, telephones included. Tbe idea behind this arrangement was that in. the 
event of our being compelled to evacuate Egypt our forces would split in two, 
one part going to Palestine and the other south up the Nile Valley. By that 
means we should have two lines of supply, one through Basrah and the other 
through Port Sudan. All equipment and stores which were not wanted 
immediately were moved in those directions. No. 132 Maintenance Unit at 
Kilo 8 was sent to Gaza in Palestine, and No. 108 Maintenance Unit on the 
Fayoum Road moved its heavy bomber repair section to Luxor and its light 
bomber repair Section to Beersheba. The move of these units did not interfere 
with production because the appropriate repair and salvage units had been 
moved from the Westem Desert back to the Delta area and were able to deal 
with their own types for the time being. 

Preparations in the Summer of 1942 for a New Offensive 
The retreat to the El Alamein line in July 1942 was followed by a three 

months' period of defence and ' build-up' for Operation Buster, planned as a 
complete break through the enemy defences and an advance to Tripoli. During 
the period of the' build-up' the Western Desert Air Force was reorganised to 
meet the needs of newJy arrived American bomber and fighter squadrons, and 
an additional Fighter Group (No. 2l2) was formed. The Americans brought to 
the force modern aircraft and a high standard of peace-time flying, but they 
naturally lacked experience in war, and in particular desert warfare. The 
problem was solved by infiltrating American personnel gradually into our 
squadrons, until the whole American force had gained experience. The scheme 
worked well and the personnel were soon ready to take part in operations. 
So far as higher command was concerned, the United States forces were 
represented at every stage where decisions affected their squadrons. 

Several improvements were made in the maintenance services in the summer 
of 1942. During the period of the 'build-up ' for the coming offensive tbe 
opportunity was taken to refit all the repair and salvage units and to prepare 
an advanced aircraft depot which was to move behind the Army and Desert 

• Air Force to Benghazi, there to form an intermediate base from which the 
Desert Air Force could be supported without having to rely on the maintenance 
units in the Delta 700 miles behind. 1 

A redistribution of the work formerly undertaken by the squadron main­
tenance personnel and the personnel of the repair and salvage units was also, 
introduced in the light of the experience gained during the previous advances 
and retreats in th,e desert. The redistribution was effected on the basis of the 
Air Ministry establishments for a· standard wing repair and salvage unit and a 
standard fighter squadron of 16 unit equipment aircraft. It was proposed 
(amongst other things) to reduce the numbers of maintenance personnel in 
fighter squadrons. amend the functions of the repair and salvage units, and to 
form a mobile <urcraft depot to undertake some of the work hitherto performed 
by squadron and R. and S.U. personnel. 

1 H .Q., M.E., O.R.B., Organisation Section, August 1942. 
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In actual fact, the reorganisation eventually introduced did not entirely 
follow that proposed. For one thing, although it was formed, the mobile 
aircraft depot did not function as such because the advance during Operation 
Buster was so rapid that the operational landing grounds were often 200-300 
miles ahead of the M.A.D. and much of the work which the depot had been 
designed to carry out was undertaken by squadron personnel, advanced salvage 
sections and R. and S.U.s. Other amendments to the original reorganisation 
proposed were also made as the scheme came into being, and the final arrange­
ments were as follows. 

The organisation laid down by the Air Ministry for a Repair and Salvage 
Unit was:-

l 
Inspection 
and Repair 
for 40**to 
240-hour 

inspections 
and repair 

Officer Commanding 

I 
Handling 

and 
Despatch 

I 
I 

Unit M.T. 
and 

M.T.R.S. 

I 
4 Mobile 
Salvage 
Sections 

2 Mobile 
Repair 

Sections 

In the Western Desert the following modifications were made to R. and ·S.U.s 
serving fighter wings in the forward area:-

(a) The inspection and repair section was reduced to deal only with 40-hour 
inspections and minor repairs which could be completed within fi.ve 
days. 

(b) The handling and despatcb section disappeared and was replaced by a 
reserve aircraft section which held reserve ~craft to cover two days' 
wastage for each squadron served. 

(c} The ·combined unit M.T. section and M.T. repair section was reduced 
to the basis of a unit M.T. section only. The surplus M.T. fitters and 
mechanics were transferred to the M.T. lightrepair unit (M.T.L.R.U.). 

(d) Three of the four mobile salvage sections and the two mobile repair 
sections were transferred in toto to an advanced salvage unit . . Tbe 
fourth salvage section was .retained J:>y the R. and 'S. U, as being the 
most convenient methou of providing a certain number of skilled 
personnel and specialist vehicles without involving too many estab­
lishment amendments. 

When the R. and S.U.s served tigbt bombers, the reorganisation was much 
the same except that the three salvage sections and the two mobile repair 
sections were withdrawn from the operational area and were absorbed into the 
base organisation. With the latest types of light, medium and heavy bombers, 
technical consideration frequently made it impossib1e to dismantle the aircraft 
and remove it on salvage vehicles. In the Western Desert all the Baltimores 
which crashed and which were repairable were salvaged by repair parties from 
the base maintenance units, which made them flyable at the site of the crash. 
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The R. and S.U.s which served bomber types of aircraft therefore lost entirely 
their salvage function, and in the main confined themselves to minor repairs to 
aircraft which were flown in and to major inspections. It was often the case, 
although not always, that mobility for an R. and S.U. serving bomber aircraft 
was not of paramount importance, and under those circumstances the period of 
time which the R. andS.U.s were allowed to work on any of the aircraft could be 
considerably extended. The increasing scope of R. and S. U. work had, however, 
a direct bearing, not only on mobility but also upon the holding of equipment 
in the R. and S.U.s and in the air stores parks. One of the contributing factors to 
the mobility of the air stores pa.i:ks in the Westem Desert was that they were no 
longer required to hold the range of spares necessary to enable an R. and S.U. 
to undertake more than a 40-hour inspection. 

The repair parties from the base maintenance units were not constituted or 
established as particular parties, but in each case they consisted of airmen who 
had, by experience and instruction, become experts in the repair of certain 
types of aircraft. It was possible by this organisation to put back into the a1r a 
considerable number of Wellingtons, Hudsons, and single-engined fighters which 
crashed at the western end of the Takoradi route. The personnel who achieved 
these repairs were in most cases drawn from a repair unit located at Heliopolis. 
A necessary adjunct to this organisation was the establishment of large aircraft 
capable of being modifi.ed into flying workshops, of communication aircraft to 
carry three or four highly specialised personnel who could supervise other 
less skilled airmen and of two-seater aircraft to carry engineer officers with 
special drawings and repair scbemes, etc., which otherwise would not have been 
available to personnel at the site of crashes. 

The squadrons themselves were re-formed into three main sections: The' A' 
party which included the Commanding Officer, the 'B ' party which included 
the adjutant, and the maintenance party which included the engineer officer, 
the equipment officer, and sufficient technical personnel to enable the squadron 
to undertake 40-hour inspections and possibly one unflyable engine change. 

The ' A ' and ' B ' parties each retained the aircraft ground crews which 
normally existed in each flight. Thus, if a move was ordered, the ground portion 
of ' A ' party moved off while ' B ' party and the maintenance party kept the 
squadron.going for the 24 to 36 hours necessary. When the 'A' party was 
establisbed at the new location, the aircraft and crews moved there by air and 
the' B 'party and maintenance party follow~ up by road as quickly as possible. 

The personnel thrown up by this squadron reorganisa,tion were formed into 
what was known in the Middle East as the servicing section. This servicing 
section was withdrawn from the desert and the personnel worked in base main­
tenance units, thus providing the extra capacit}( required to deal with the wor~ 
no longer undertaken by the squadrons and R. and S.U.s. 

The governing principle followed in the maintenance of aircraft in the Western 
Desert was that no desert unit, squadron or R. and S.U. attempted any work 
which was of such a nature that would take longer than two days in the squadron, 
fivedaysin the R. and S.U., or necessitated dismantling portions of the engine 
or airframe mechanisms. This was done to avoid damage to the machines 
which would inevitably result from the entry of sand into the moving parts. 
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Wherever possible all aircraft requiring engine changes were flown back to 
the base organisation. This produced an immediate improvement in the supply 
position of engines in that the number of engines (both serviceable and un­
serviceable) in transit to the forward areas, or held in stock by R. and S.U.s was 
greatly reduced ; the workshop reserve of engines was increased which in turn 
enabled each engine repair section to get down to flow production ; and finally 
the dead weight of equipment to be carried by each R. and S.U. was reduced 
enabling it to effect a mobility far greater than had been previously possible. 

The titles 'Advanced Salvage Unit' and 'M.T. Light Repair Unit ' have 
been used in the previous te>..1:. The following is a brief description of each of 
these units and a note as to their functions. 

Advanced Salvage Unit. 1nis unit was formed by withdrawing most of the 
salvage and mobile repair parties from each of the forward R. and S.U.s. The 
unit was placed under the command of a squadron leader engineer and was 
provided with a substantial M.T. servicing section. 

The advantages achieved were:-
(a) The control of the recovery of damaged aircraft was canalised, thus 

enabling the engineer staff to direct priority of salvage as required 
by the tactical situation. 

(b) The assist ance of a proper servicing section for mechanical transport 
which enabled vehicles to give much greater service than would have 
been the case had they been dependent upon an R. and S.U. which in 
many cases would have been 150 to 200 miles away. 

(c) The personnel manning the salvage vehicles were subject to greater 
control and more efficient ad.ministration. It had been found pre­
viously that some airmen in R. and S.U.s remained in the forward 
areas, often 200 miles away, for extensive periods, with the result that 
their personal services were neglected, they did not receive the benefit 
of dose supervision by competent officers, and their esprit de corps and 
general efficiency suffered. 

The advanced salvage units were established with an adjutant and the 
necessary clerical personnel to enable all airmen engaged on salvage to be 
administered from the salvage unit instead of from the R. and S.U. 

The function of the advanced salvage unit was the actual recovery of aircraft 
from the crash site. Its responsibility with regard to t ransportation was 
simply to deposit the aircraft with as little extra damage as possible at a focal 
point which :was agr~ed upon between the engineer staff of the contrplling 
formation and the engineer staff at Headquarters, R.A.F., Middle East. Vehicles 
of the base salvage section collected the crashes from the focal point and trans­
ported them to the base repair orsanisation as directed by the staff in Head­
quarters, R.A.F., Middle East. . 

The advanced salvage unit was itself split into' A' and' B ' parties to ensure 
full mobility and flexibility. Thus, if the front line advanced, the ' A ' party 
could be passed forward to ensure immediate recovery of aircraft crashing near 
t he front line whilst the ' B ' party cleared up the area just vacated and then 
itself joined the 'A' party or 'leap-frogged ' right over it to an even more 
advanced position. 
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M.T. Light Repair U1iit. Formed originally by withdrawing the repair 
element from the M.T. section of each R. and S.U. 

It was realised very early in the Western Dese.rt campaigns that provision for 
the maintenance of M.T. in mobile warfare had been seriously underestimated. 
The M.T.L.R.U. was, therefore, re-established as an independent, self-adminis­
tering unit with a very strong body of M.T. fitters and mechanics augmented 
by the R. and S.U. elements referred to above. 

As in the case of the R. and S.U .s this unit was not permitted to undertake any 
form of repair which would take longer than five to seven days, nor was it 
pennitted to dismantle any component of a vehicle in the desert. Its function 
was to hold a large stock of serviceable components (which were supplied to 
it from the base organisatio11) and to change components of vehicles to make a 
quick turn-round. 

A further refinement was made when a shortage of M.T. spares caused a 
serious drop in the serviceability of M.T. in the desert. Each air stores park 
transferred its holdings of M.T. spares (other than those required for its unit 
M.T. section) to the M.T.L.R.U. together with the equipment -assistants who 
normally held the stock in the air stores park, and the vehicles and drivers used 
normally for transporting that stock during moves. Thus the M.T.L.R.U. was 
retained in a mobile state. 

Like most of the other units in the desert, the M.T.L.R.U. was split into two 
parties, but with the variation that the forward party was directly analogous 
to the advanced salvage unit, whilst the rear or main party was approximate 
to the R. and S.U. 

Experience had shown that where the R.A.F. had units such as wireless 
sections in the extreme forward areas where they were often under shell fire, 
unless an organisation was provided which could effect immediate recovery of 
damaged vehicles untowable by the unit itself, the vehicles were lost even 
though their actual damage could easily have been repaired. The advanced 
M.T.L.R.U., therefore, carried a small stock of components which could be 
changed in sittt, but the scope of repairs was limited to those which could be 
completed within two days_ 

As in the case of aircraft, the base salvage section was re.ponsible for trans: 
porting back to the base maintenance organisation· all vehicles which were 
t>eyond the M.T.L.R.U's authorised capacity. This was done by ' towing trains' 
of sometimes as many as five vehicles. The vehicles of the base salvage section 
were also used to carry up serviceable components to the M.T.L.R.U. a11d to 
return to the base the unserviceable components take~ Q..ff vehicles at the latter 
unit. 

There was a division of responsibility for the maintenance and supply of the 
Western Desert forces between the Advanced and Rear Headquarters. The 
~quadron base landing grounds were situated approximately 100 miles behind 
the operational landing grounds. The M.T. formations were responsible for 
supplying fuel and explosives to the point where the refaelling and rearming of 
aircraft was carried out. While stationary at operational landing grounds, 
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squadrons used their own vehicles to obtain supplies from expense dumps fed 
by supply and transport column vehicles. When on the move, the S. and T. 
columns supplied direct to squadrons. The S. and T . colwnns were also 
responsible for clearing operational landing grounds in the event of a retreat . 

Final Maintenance and Supply Organisatlon1 

The foregoing paragraphs of this and the previous chapter describe in detail 
the manner in which the R.A.F. Middle East Command developed its maintenance 
and supply organisation to meet the increasing problems brought about by the 
changing course of the war in the Mediterranean. From an extremely modest 
beginning in September 1939 the organisation had by October 1942 become 
a vast, but extremely efficient and flexible, supply and technical service capable 
of being adapted at need to suit either mobile or static warfare. 

The Basic OrganJsation 
The fountain-head of the whole of the organisation lay in the Egyptian Delta 

area. From there contact was maintained with London, Washington, and other 
centres of the Allied war effort and also with the corresponding Navy and Army 
departments on all matters of common-user supplies. Stretching out from 
the Delta area were the sections and units responsible for everything that came 
under the headings of supply, servicing, salvage and repair. 

The Supply Services 
The sixty squadrons to be maintained were located in Eygpt, the Western 

Desert, Palestine, Iraq, Aden, Sudan and Kenya. These had to be supplied 
with spares, bombs, ammunition, fuel, tentage, camp equipment, etc.1 

Material was shipped from the United Kingdom, the United States of 
America or India and wtloaded at the docks under the supervision of the 
embarkation units. These units acted in -an advisory capacity to the controlling 
authority at the docks. They were responsible that priorities of unloading 
were followed and that R.A.F. equipment was suitably checked and , des­
patched to the correct maintenance unit. Transportation of material to the 
maintenance units was by rail or by the vehicles of the Mechanical Transport 
Company. Th.is company consisted of a. headquarters and four transport 
columns with a. total carrying capacity _of 700 tons. The company augmented 
its carrying capacity by utilising new vehicles which arrived at the ports to 
convey equipment to the, maintenance units before the vehicles went to the 
M.T. Base Pool.3 · 

Four of the ten equipment holding units and three of the six. explosives 
depots were located in the Delta area of Egypt. Each of these units held a _ 
complete range of spares for the R.A.F . in E gypt, the Western Desert and 
Palestine and were so disposed that should any one of them have been completely 
destroyed by enemy action, only 20 per cent of the main holdings would have 
been lost. 

1 A.H.B./U J l/33, 
1 Slle Diagram 24. 
1 The M.T. Base Pool is shown on Diagram 25 as part of the M.E. Techn.ical Services. 
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The provision of equipment for the holding units was carried out by the 
master provision office which held a record of the quantities of material in each 
depot. Thisofficewascontrolled clirectly by Headquarters, R.A.F., Middle East, 
which kept tbe M.P.O. informed of all developments and changes of policy in 
order that the requirements of the depots could be co-ordinated and the 
equipment allocated between them to meet eventualities in the correct geo­
graphical area. Similarly, the supply of explosives was looked after by a 
provision office located at No. 101 Maintenance Unit, the largest of the ex­
plosives depots, situated in the Tura Caves where the bot11bs and ammunition 
were safe from enemy attack. 

The eq\,lipment from the holding units was issued to the air stores parks, 
each one of which served approximately six squadrons and four ancillary units. 
To do this, each A.S.P. stocked an average of one month's requirements for the 
units it served. Each air stores park comprised a headquarters, a mechanical 
transport section and an equipment section, and was fully mobile. Its organisa­
tion enabled it to detach a small, highly mobile party which could carry 
approximately seven days' requirements of consumable stores for units operating 
in the forward area . 

. Bombs, ammunition and fuel were issued to the air ammunition parks which 
held one month's requirements for the squadrons they served. Replacement 
of consumption was carried out on an automatic basis, i.e. each A.A.P. rendered 
daily returns of the items and quantities consumed by the squadrons, and at 
frequent periodic intervals the base explosives depots issued the quantity 
uecessary to maintain the air ammunition park up to its establishment. Each 
air ammunition park consisted of a headquarters section which undertook 
provisioning; a mechanical transport and workshops section and four dump 
sections. Each dump section operated two or three dumps of explosives and 
fuel. The transport of the A.A.P. had a carrying capacity of 500 tons and was 
allocated by the headquarters of the unit to dump sections as required. The 
A.A.P.s were fully mobile and moved with the squadrons which they served. 

To assist the Force Commander to establish dumps of fuel and explosives 
on forward landing grounds, or on landing grounds which were not ·occupied 
by squadrons, a Force was allotted one or more supply and transport columns. 
These columns also assisted in the movement of other units of the Force which 
·were not sufficiently mobile or whose transport was temporarily occupied in the 
movement of fuel and explosives. Thus an S. and T. column could either be used 
to relieve a squadron of the respm;isibility of collecting its bombs and fuel, or 
could be employed for distributing supplies to squadrons on the move. Each 
supply and transport column consisted of a headquarters section and four 
transport sections with a total carrying capacity of 500 tons. 

The squadrons themselves held seven days' requirements of consumable 
stores. These stocks were maintained by demanding on the air stores park to 
which each squadron was allocated. 

The Technical Services1 

The flow of new aircraft to the operational squadrons started at the erection 
centres, of which there were four; viz., Takorad.i in West Africa, Capetown in 

1 See Diagram 25. 
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the South, Basrah in Iraq, and Port Sudan on the Red Sea. These units 
received the aircraft in crates, or as deck cargo from the United Kingdom or the 
United States of America. The centres erected the aircraft and rendered 
them serviceable for flying to the aircraft storage units. 

The aircraft storage units serviced the aeroplanes after their long flights from 
the erecting centres and .fitted them with the operational equipment to trans• 
form them from flying to fighting aircraft. Guns were harmonised, sights 
fitted and other special equipment such as dinghies, wireless, etc., installed. 
The aircraft were then tested and made ready for issue. Minor modifications 
were also carried out at the A.S.U.s, but any alteration beyond the capacity of 
the latter was undertaken by one of the main depots in the Delta area. 

The Feny Group was responsible for operating the routes and passing the 
aircraft from the erecting centres to the squadrons via the aircraft storage units. 
This movement of aircraft over the reinforcement routes called for very accurate 
control and, for this purpose, ferry control units were formed at Cairo, Khartoum, 
Aden, Habbaniya, Kisumu and Lagos. Maintenance supply, the salvage of 
aircraft along the routes, and the supervision of the staging posts were also 
included in the functions of the ferry group. Aircraft were also flown to the 
operational training units by the same organisation, to enable new operational 
pilots to be trained in the conditions likely to be encountered in the fighting area. 

Aircraft which became casualties in the battle area were salvaged by the 
forward salvage sections of the repair and salvage units. These sections were 
located as near the front line as possible, and it was their function either to 
repair aircraft on site sufficiently to enable them to be flown to the rear for more 
detailed work to be done, or to transport them back on specialist vehicles to the 
repair and salvage units in their immediate rear. From there the aircraft were 
ta.ken by vehicles of the base salvage section's shuttle service to the main base 
depots for repair and subsequent reissue. 

There were filteen repair depots in the Command, the majority being in 
Egypt, but others were sited in Sudan, Kenya, Eritrea, Levant, lraq and Persia, 
according to the size of the force in the area and the facilities required. In view 
of the need for dispersal and because local conditions and the buildings available 
differed, no two repair depots were alike, their functions bein!? determined by the 
requirements of the area at the time. 

The base depots included aircraft ;epair sections, engine repair sections, a 
sig,:ials repair section and a general engineering section which consisted of an 
armament shop, parachute shop, electrical shop, propeller shop, carpenters' 
shop, instrument repair shop, machine and metal workers' shop and a mechanical 
transport repair shop. · -

Every endeavour was made to disperse the base depots as widely as possible, 
particularly in the Delta area, and in order to utilise the facilities in and aro,und 
Cairo garages and other suitable buildings were employed. To provide safety 
·from aerial attack a large depot was formed in the Tura Caves near Cairo. 
This depot undertook the repair of aero-engines, accessories and all other 
equipment with the exception of airframes. 
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The Mechanical Transport Arrangements• 
Vehicles for the R.A.F. were received in ships direct from the_ United Kingdom, 

the United States of Arnercia or South Africa and were assembled at Army 
vehicle assembly units normally situated at the docks. The vehicles were then 
taken to the R.A.F. M.T. Base Pool where they were inspected, serviced and 
delivered to the units to which they were allocated. 

An organisation similar to that employed for the salvage of aircraft exfated 
for the salvage of unserviceable vehicles. Parallel to the aircraft repair and 
salvage units there was an M.T. light repair unit which undertook all repairs 
within its capacity by the replacement of defective components. All vehicles 
which could not be repaired under desert conditions were transferred to the 
M.T. repair sections in the Delta area by personnel of the base salvage section 
shuttle service. 

Major repairs to mechanical transport in the Delta area were carried out 
largely by civilian organisations under the supervision of R.A.F. technical 
personnel. A great deal of work was done by garages and workshops in the 
Cairo and Alexandria area, using civilian personnel and civilian tools and equip­
ment on a contract basis. In the more remote areas the repair of M.T. was under­
taken by the Royal Air Force as part of the normal activities of the repair 
depots. 

The Maintenance OrganJsatlon during Operation Buster 
Operation Buster, or the Battle of El Alamein as it was more often called, 

commenced on 23 October 1942. There was no doubt, once the offensive had 
opened, that we had won the supply race. The enemy had not etpected us 
to be in a position to attack before December or January, but, while the Royal 
Air Force and the Navy had been steadily destroying his stores and equipment, 
our own reserves had been built up. When the time came for the Eighth Army 
to advance, both ground and air forces were at last equipped to withstand a 
long-sustained campaign-and the enemy was not. 

The preparation of new and repaired aircraft had been proceeding during the 
lull before th~ offensive and indeed did not slacken appreciably at any time. 
Immediately before the attack there were over 1,100 aircraft serviceable in the 
squadrons. together with reserves of aeroplanes, engines, M.T. and other 
equipment ready for use in the Delta area. It 'is notable that the figure of 
1,100 aircraft was not only maintained but actually increased to over 1,400 
as the battle proceeded. In January 1943 a peak figure of 1,415 serviceable 
operational aircraft in the squadrons was reached. During the first two. months 
of the campaign an average oi 90 fighters a week ':Vil> sent from all sources into 
the desert- a figure of 167 being reached during the first week in November. 
A steady supply of from 350 to 470 aircraft a month was already coming from 
the repair tinits, and jn October they were able to tum out 486 airframes and 
nearly 850 engines-compared with the 102 airframes and 160 engines of 
November 1941, less than a year before.2 

1 See Diagram 25. 
1 For details of aircraft serviceability, November 1941 to January X943-se~ Appendix 81 . 
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The immediate effect of this output from repair was to make squadrons less 
reliant on the flow of new aircraft which never came up to expectations. The 
majority of new aircraft arriving over the reinforcement routes was, in fact, 
used for the arming of new squadrons and the re-equipping of existing squadrons 
with more up-to-date types. 

The enemy positions on the eve of the battle of El Alamein stretched in a 
strong defensive line from the coast west of El Alamein to the impassable Qattara 
Depression, which forbade any outflanking movement. Gennan and Italian 
forces were intermingled in the defences and behind the front their armour was 
disposed in groups. Since frontal attacks alone were possible and the density 
of gun and minefield defences precluded an initial assault by tanks, the Eighth 
Army planned to clear a gap in the northern sector with infantry, and to follow 
through with armour. The plan, involving extensive changes of disposition 
in the battle area and the quick move of armoured forces to the front, could only 
be implemented successfully if the enemy air forces were prevented from ob­
serving and interfering with our movements. The Allied air force operations 
were amply sufficient to achieve these ends, and by 22 October the preliminary 
moves of the Eighth Army were complete, and tactical surprise was virtually 
certain. 

At 2140 hours, local time, on 23 October, the heaviest artillery barrage ever 
heard in Africa preceded the Eighth Army's attacks along the entire front. 
Twenty minutes later, the most determined assault was made on a six-mile 
front in the nonhem sector with the object of making two gaps in the minefields. 
By dawn the following day these gaps had been made. In support of our troops, 
and to supplement the effect of the artillery barrage, continuous attacks were 
carried out during the first nigbt by Wellington and Albacore aircraft, whilst 
in the immediate rear of the enemy much confusion was caused by night­
flying Hurricane aircraft, which strafed such diverse targets as arnmnnition 
trucks, field guns, dumps and repair shops, 

During the next day (24 October) the infantry in the northern sector con­
solidated their positions, and throughout the day light bombers ceaselessly 
attacked enemy vehicles near -the gaps in the enemy's minefields, whilst the 
Hurricane IIDs enjoyed a successful day of 'tank busting.' By nightfall 
the anti-tank guns had been sufficiently reduced to allow our armour to pass 
through the gaps, and by dawn of the 25th they had reached the open country 
beyond. The enemy frequently concentrated his forces with a view to launching 
a counter-attack, but each effort was prevented from becoming effective by the 
efficient bombing of our light bombers. 

The Eighth Army struck hard due west on the night of 1/2 November and oy 
dawn had forced a way between the enemy armoured divisions. Supported all 
the time by continuous air attacks the armour now went ahead of the infantry, 
and on 3 November there were s,gns of withdrawal by the enemy. Soon the 
coastal road from GJ!.azal to Fuka was packed with traffic moving west, and 
came under the attack of our light bombers and fighter-bombers. The enemy 
was unable to mass for more than a momentary stand at Fuka on 5 November, 
and the pursuit rolled on. 

The factor which was to limit the speed of our advance was now mainly 
supplies. Heavy rains on the second day of the breakthrough virtually 
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entailed the loss of a complete day, since for nearly three- days all traffic was 
confined almost entirely to the one coast road. In the absence of any opposition 
the move forward of fighter squadrons to Hinaish, Mesheifa and Gambut was 
effected smoothly and swiftly. Air transport was a large factor in forward 
supply, particularly of water, and lifts of this vital commodity in mid.November 
amounted to approximately one hundred tons a day. 

During the advance, as soon as the Royal Engineers with the forward 
divisions reported that an airfield was clear of mines, the advance ground parties 
of the squadrons and the ground formations moved up. Shortly after, the 
mechanical transport supply columns held in the forward areas rushed up the 
petrol and ammunition and the squadron air parties followed. This system, 
maintained entirely from Royal Air Force resources, worked perfectly and 
enabled fighter operations to continue uninterrupted throughout a series of 
seven moves from El Alamein to Martuba over the space of a fortnight. 

The retreat of the enemy, who had already reached Benghazi, was hampered 
by lack of transport and fuel, and in consequence he began to resort extensively 
to air transport. Our fighter force, now installed at Gazala, concentrated on 
stopping these operations. On 17 and 18 November, thirteen Ju. 52s were 
destroyed in the air, and nine Ju. 52s with twenty-four other aircraft, mostly 
transports, were destroyed on the ground. This compelled the enemy to 
abandon the use of the Benghazi airfields . . 

During the final stages of the withdrawal little was done by the enemy to 
check our advance beyond the extensive mining of roads and landing grounds­
many of which were ploughed up. His fighting strength, depleted in tanks, 
aircraft, fuel and man-power, made it improbable that the stand at Buerat would 
be prolonged , and so the pursuit continued with the Allied squadrons keeping 
pace with the Army's advance. Established landing grounds were speedily 
brought into use and new ones quickly constructed by the Royal Engineers. 
Air transport was used extensively in bringing up men and equipment. These 
factors, coupled with the general mobility scheme, enabled hops of 100 miles 
to be made by complete wings without a pause in the operations. 

During the night 15/ 16 January, the enemy evacuated Buerat and the 
advance into. Tripolitania was now well established with Rommel wholly 
occupied with the problem of extracting his annies. The supply ports in 
Tripolitania, Tunisia, southern Italy and Sicily were continually bombarded 
to prevent this. Shortly after dawn on 23 January, armoured units of the 
Eighth Army entered Tripoli, and the enemy, realising his forces were still 
inadequate for the task of giving battle, withdrew to his next main halting place 
-the Mareth line. 

The RA.F. supply line was maintained smoothly throughout our advance, 
although there was a reduction from September 1942 onwards of the shipping 
available from the United Kingdom and the U.S.A .. to Middle East ports. In 
spite of the long lines of communication, transport problems and difficulties 
in the Westem Desert were overcome with the help of the Army, particularly 
in movements by rail and sea. Excellent co-operation existed between the 
Royal Air Force and Army staffs. 1 

1 H,Q. , M.E., O.R.B,, C.M.S.O. Section, 1942--43. 
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The movement to railhead of aviation fuel and explosives was the responsi­
bility of the Army, but the R.A.F. was able to maintain constant pressure with 
:fighters and fighter-bombers on the ret reating enemy through the efforts of our 
own supply and transport columns which up-lifted fuel, bombs and ammunition 
from the Army railheads and carried them forward to the newly captured 
landing grounds. So rapid indeed was the advance of the forward fighting 
squadrons that only seven days after the Germans broke at El Alamein, the 
A.O.C., Western Desert, was able to direct intensive long-range fighter offensives 
on to the enemy lines of communication over 700 miles away. Urgent spares 
and equipment required by the air stores parks for the advanced squadrons were 
flown to them in transport aircraft, but the more bulky items were conveyed 
to the battle zone in the 10-ton vehicles of the R.A.F. M. T. companies. These 
companies fed into the battle area considerable tonnages of equipment from the 
maintenance units and ports. At the fall of Tripoli, the M.T. companies were 
delivering to air stores parks and squadrons, nearly 1,500 miles distant, equip­
ment for which there was neither rail nor sea transport available. 

The supply of mechanical transport was maintained throughout the advance. 
During the three months of November, December and January, nearly 4,000 
vehicles were issued to the various units of the Command, of which approxi­
mately 1,500 came from repair units in the Delta and Palestine. During this 
period an average of 550 vehicles were continuously under repair, 

There was no shortage of explosives during Operation Buster. Stocks of all 
types of explosives were maintained during the building-up period for the 
advance due to the Air Ministry's appreciation of the commitments and their 
prompt action to satisfy all demands. In the six months from June to December 
1942, receipt of explosives in the Command averaged 9,000 tons per month. 
From November 1942 to January 1943, 13,500 tons of bombs, ammunition and 
pyrotechnics were sent to the forward area by sea, and a further 12,000 tons by 
rail. 

The stocks of aviation spirit and aero-engine oil were also adequate for 
requirements and did not at any time fall below four months'• reserve. From 
October 1942 to January 1943, 55,000 tons of aviation fuel and 28,000 tons of 
lubricating oils were sent forward, of which 19,000 tons went by sea and 38,000 
tons by rail. · 

Supplies of general equipment improved during the operation to an extent 
that not only were all demands met, but the stocks in the equipment holding 
units steadily increased even in the more remote areas of the Command such as 
Iraq, Sudan, East Africa and Aden, -and it became possible to stock the depots 
in those areas more extensively than at any previous period. 
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Part V 

THE NORTII AFRICAN CAMPAIGN 





CHAPTER 14 

THE NORffl AFRICAN LANDINGS 
NOVEMBER 1942 TO FEBRUARY 1943 

The Plan to fovade North Africa by Combined Anilo-American Forces 
While the Desert Air Force in the Middle East was being built up in t he 

summer of 1942 for the advance to Tripoli, preparations were commenced in 
London for a landing in French North Africa by combined Anglo-American 
forces. 

The possibility of such an expedition had been under discussion since the 
entry of the U.S.A. into the war in 1941 and the idea was explored during the 
Churchill-Roosevelt conference in Washington in December of that year. 
In July 1942 a scheme was finally approved which had as its main objects 
the securing of French Morocco and Algeria with a view to the earliest possible 
occupation of Tunisia and the re-establishment of our former communications 
through the Mediterranean. The success of the enterprise depended partly 
on surprise and partly upon the degree of opposition or assistance which might 
be offered by the French forces in North Africa. 

The plan of campaign was briefly as follows:-
An American · Western Task Force' (Com_mander: Major-General G. S. 

Patton) was to sail direct from the U.S.A. to capture Casablanca. An American 
'Centre Task Force ' (Commander : Major-General L. R Fredendall) would 
be transported from the United Kingdom with the primary mission of cap­
turing Oran. After accomplishing their initial missions, the Western and Centre 
Task Forces were to establish and to maintain communications between Casa­
blanca and Oran and to build up land and air striking forces to occupy Spanish 
Morocco if that should be necessary. Subsequently the Centre Task Force was 
to tum westwards to link up with the Western Task Force to fonn a single 
wholly American Army, ready to meet the threat of a German attack through 
Spain. 

An ' Eastem Task Force,' composed of both British and American troops 
to be transported from the United Kingdom, was charged, in the first place, 
with seizing Algiers and the airfields at Blida and ¥aison Blanche. At a suitable 
time the British First Army was to thrust eastwards to capture the a4field at 
Djidjelli and the port of Bougie and advance towards Tunisia. 

To the British and American navies fell t he vast and complex task of escort­
ing the various convoys to their destinations, protecting them from possible 
intervention by hostile surface ships and submarines, and giving direct fire 
support to the assaulting forces. fnitial air support too was to be given from 
aircraft carriers until landing grounds had been captured and the Allied air 
forces established ashore. The U.S. Navy was to be responsible for carrying 
out these duties in support of the Western Task Force, and the Royal Navy was 
to act in a similar manner with respect to the operations inside the Mediter­
ranean. 
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As regards the Allied air forces, the 12th U.S.A.A.F. was to form a Western 
Command with Headquarters at Oran, while the R.A.F. assigned to the opera­
tion was to form an Eastern Command with Headquarters at Algiers. 

Although the initial assaults were to be supported by seaborne aircraft it was 
essential that the maximum possible strength o.f aircraft should be available. 
Consequently it was proposed to fly from Gibraltar 160 fighters to each of the 
Oran and Casablanca areas and 90 fight~rs to the Algiers area within three days 
of the attack. Thereafter the build-up was to reach, at the end of seven weeks, 
a total in all types of aircraft of l ;244 in the Western Command and 454 in the 
Eastern Command. 

The role of the Allied a.it forces was to provide air cover as soon as possible for 
shipping and ground forces, to protect bases and communications against air 
attack, to assist the Naval forces in the protection of convoys and finally to 
provide -air co-operation and support for the land operations subsequent to 
the assault phase. 

Planning foi: Operation Torch (tbe name given to the expedition) did not 
start until 10 August 1942, and, as the assaults were originally intended to take 
place on 7 October I the planning staffs, particularly those engaged in the adminis­
trative and shipping arrangements, were compelled to work against time in 
order to arrive at a decision on the composition of the forces to be employed. 

The difficulties encountered during the early days of planning were numerous. 
Torch was the first large-scale amphibious operation to be attempted by com­
bined Anglo-American forces. Many different services were engaged which 
included the British Army and Navy, the United States Army and Navy and 
an air element drawn from the British Air Force, the British Fleet Air Arll\, 
the American Naval Air Force and the American Army Air Force, Each force 
had its distinctive system of organisation and commqnd and the Americans 
had different conceptions of planning. 

General Eisenhower set up bis Headquarters originally in London . The staff 
organisation and methods adopted at the Headquarters were those of the U.S. 
Army but the personnel consisted of both British and American officers. 

The two air forces, British and American, remained separate, the power of 
co-ordinating their activities resting in theory with the. Commander-in-Chief. 
At the commencement of tJie air planning, the staffs of the British and American 
air forces engaged in major problems, both operational and a dministrative, 
were merged, in order that similar questions which arose could be approached 
from the same angle. In the case of detailed organisation and administration, 
where the systems employecLwere entirely different , the staffs, although main­
taining close liaison, had to work out their difficulties separately. 

Role and Composition of the .Eastern Air Command1 

The role of the British Air Forces in the North ,African landing was to :­

(a) Provide air cover and support for the initial assaults . 

.1 Admin . Plans 4/PA/T/9 Append ix A. 
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(b) Protect the bases and communications against air attack and, in 
conjunction with naval forces, against attacks by submarines and 
surface raiders. 

(c) Disseminate propaganda by leaflet dropping. 

(d) Provide air co-operation and support for the land operations subse­
quent to the assault. 

(e) Provide ~ offensive air striking force for strategic bombing. 

,To fulfil the role , shore-based units of the R.A .F. had to be provided for many 
varying tasks. The size and composition of the forces required for the operation 
were governed almost entirely by the limitation of available shipping. 

The only means by which the necessary number of fighter aircraft could be 
brought to North Africa was to ship them to Gibraltar, assemble them there 
and fly them over. During the three weeks prior to 'D' Day, 300 aircraft 
were off-loaded , erected and air tested ready for the operation. Other aircraft 
which had been flown to Gibraltar were also based on the aerodrome there, and 
on 7 November (the day prior to the assault) there were upwards of 350 aircraft 
around one runway. This excellent target for the enemy was fortunately not 
attacked. 1 · 

The preparation of the aircraft at Gibraltar did not proceed without difficulty 
The estab)jshment of personnel and the accommodation provided for the work 
were totally inadequate. The first batch of aircraft arrived before the necessary 
tools and spares were received. There wa$ insufficient erection and other 
equipment. Many aircraft had been despatched from the United Kingdom 
with small but essential items missing. Some components and equipment had 
been mishandled whilst being removed from aircraft for packing purposes before 
despatch. It was only by improvisation, local manufacture, the conversion 
of aeroplane cases into workshops and utilising the stores and personnel of the 
other Services that the scheduled programme was met. 2 

The other types of aircraft (both Brit ish and American) required were flown 
from the United Kingdom to North West Africa under arrangements made 
by No. 44 Group. From the outset of the operation to 31 December 1942, the 
following num.bers of aircraft were despatched :-3 

Departure A £rfield R.A .F. U.S.A.A.F. 
Portreath . . 141 1;59 
Predannack 134 
Exeter 
St. Eval 
Chivenor 
Hum 
Lyueham 

Total . . 

23 
8 

14 

186 
---

180 
96 

151-
12 

732 

1 O.R.B . R.A.F. Station North Front Gibraltar, Sept.- Nov. 1942. 
• Se~ Appendix 33 for detail!.. 

Total 
300 
134 
23 

188 
96 

165 
12 

918 

~ Report by Headquarters, No. 44 Grnup, Admin. P lans 4/PA/T/8. dated 1.4.1943. 
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All ' pack-ups • of equipment were given, in the interests of security, 'Field 
Unit Serial Nwnbers.' The code for these numbers was also given a very 
limited distribution, and was not included in the administrative instructions. 

Aircrah Servicing, Repair and Salva~e Arrangements 
The arrangements for the servicing, repair and salvage of aircraft were :-

(a) Servicfog Commandos. This was the first occasion on which servicing 
commandos were used for the maintenance of aircraft. Their duties 
were to undertake the daily servicing, refuelling and rearming of 
aircraft during the assault stage and until such time as the squadrons' 
ground personnel had been landed and were ready to operate. It was 
intended that the servicing commandos should render only the most 
urgent and simple servicing assistance as the range of their tools and 
equipment was necessarily limited. 1 

(b) Squadron Ma·intenance Personnel. Squadrons were to resume aircraft 
minor and major inspections and unit repairs on the arrival of their 
equipment and ground personnel. Unit repairs were defined as 
repairs which could be ~-

(i) Undertaken on or adjacent to the squadron's base landing 
ground. 

(ii) Completed within a period of ftve days in the case of single­
engined aircraft and ten days for twin-engined machines. 
(Engine changes were considered to be within these categories.) 

(c) Repair and Salvage U1iits. Each wing was allocated a repair and salvage 
unit the personnel of which were to undertake salvage, repair on site 
and repair at base of aircraft not falling within the category of unit 
repair. No minimum or maximum limit of repairs was prescribed 
as it was considered that the scope of the work to be performed would 
depend upon the availability of spares and. tools, the initiative and 
skill of the personnel and the operational conditions existing. \1/hen 
called upon to do so by the officer commanding the wing, the 
R. and S.U.s. were to assist squadrons to carry out major inspections 
and unit repairs subject to the approval of the chief maintenance 

· officer at Command Headquarters. The R. and S.U.s. were also to 
undertake the salvage and light repair of mechanical transport. 

Airframes, engines, ancillary equipment and mechanical transport 
damaged beyond repair were to be :-

(i) Reduced to components and, if serviceable, sent to the air 
stores parks for reissue 

or 
(ii) Returned in the complete state to the base equipment depot 

for ultimate return to the United Kingdom. 

Attached to each R. and S.U. for administration was a mobile signals 
servicing unit. 

1 See Appendix 35. 



(d) The Policy as Regards Major Repairs. 1 The plan of the campaign was 
based on the assumption that the whole of Morocco, Algeria and 
Tunisia would fall into the hand$ of the Allied forces by 'D' Day plus 
46, consequently no preparations were made to set up back areas and 
base facilities for dealing with major repairs of an order beyond the 
capacity of the six repair and salvage units. 

Other factors which led to the decision to provide no major repair 
facilities were :-

(i) The limited amount of shipping available. 

(ii) The possibility of replacing casualties by air. 

(iji) It was doubtful whether the civil population would co-operate 
ill supplying labour if e,usting French factories were taken 
over. 

Maintenance Difficulties during the Landings 
The Allied landings ill North Africa, like the similar invasions of enemy 

tenitories which followed subsequently, were sucx:essful. The success of Opera­
tion Torch wa.c;, however, mainly due to the lack of enemy activity at Algiers 
during the early rlays and to the fact that little opposition was offered by the 
French. 

It had been decided that the Allied Force Headquarters would remain in 
London but that a Command Post would be established at Gibraltar until the 
Force Headquarters could move into North Africa. Eastern Ajr Command 
Headquarte,s was divided into three echelons. The first, consisting of the Senior 
Air Staff Officer (Air Commodore Lawson) and three staff officers joined the 
Naval Commander, Eastern Task Force, .in H.M.S. Bidolu. (Air Commodore 
Lawson was to assume command of the advanced elements of the R.A.F. 
immediately afte( the assault.} The second echelon, comprising the Air Officer 
Commanding, the Air Officer-in-charge of Administration and the Group 
Captain, Operations, proceeded to the Command Post at Gibraltar on 1 Novem­
ber. The third echelon of the staff travelled to Algiers by various convoys.11 

The Western and Central Task Forces met little sustained opposition. The 
landing of the Eastern Task Force was also on the whole unopposed, although 
nominal resistance was offered in some quarters. Maison Blanche aerodrome was 
captured by the American Army soon after dawn, and at 1030 hours No. 43 
R.A.F. Fighter Squadron (Hurricanes) landed. The squadron had taken off 
from Gibraltar at 0800 hours without knowing that Maison Blanche was in our 
hands, but \vith the knowledge that the assault was going well. 3 

The :first R.A.F. ground personnel to land were the advance parties of Nos. 
322 and 323 Wings, together with Nos. 3201 and 3202 Servicing Commandos, 
two A.A. ·flights, four signals sections, two L.W.S. units and Nos. 59 and 60 
Embarkation Units. !hey disembarked from landing craft with the Army 

1 Report No. 78/1943 of the R.A.F. Establishments Committee. 
1 H . .Q., Eastern Air Command, O.R.B. {Mediterranean), November 1942. 
' ..\. ,H .B. Narrative, Th~ No,tli African Campaign. 
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assault troops over the beaches in the neighbourhood of Algiers at dawn on 
''D' Day, 8 November 1942. The role of this R.A.F personnel was :-1 

(a) To establish an Advanced Wing H.Q. near the beach from where 
fighter aircraft could be controlled, W/T communications set up and 
embarkation units operated. 

(b) To proceed to Maison Blanche aerodrome to provide servicing and 
refuelling facilities, communications and A.A. defences to enable 

· aircraft to operate from that aerodrome immediately after its capture 
by the Army. 

The disembarkation of the R.A.F. advance party did not go according to 
plan because the sea conditions off the beaches were such as to preclude a satis­
factory landing. Many assault craft were wrecked, the signals equipment was 
lost and it was not possible for communications to be set up as desired. 

No. 3201 Servicing Commando was handicapped from the start because the 
majority of its equipment, tools and orders, instead of travelling with the unit 
had been sent in another ship which was sunk by enemy action. The landing 
beach also proved to be unsuitable for the disembarkation of mechanical trans­
port and it was only possible to get one vehicle ashore on ' D' Day. Having no 
transport the personnel of the Commando thereupon marched to the aerodrome 
at Maison Blanche, arriving there at 0900 hours. At 1030hourstheycommenced 
to service tbe aircraft of No. 43 Squadron. Twenty-four hours later the re­
mainder of No. 3201 Servicing Commando's transport was discharged at the 
docks at Algiers. 

The personnel of No. 3202 Servicing Commando were also unlucky. Little 
care had been given to the loading of their ship in the United Kingdom with a 
view to priority of landing and much of the unit's transport containing technical 
equipment was stored in a manner that prevented its unloading until D plus 
2. The derricks of their ship also proved to be unsuitable for off-loading 
veh.icles. Many of the stores that were discharged were lost by the overturning 
of landing craft when approaching the beaches. Most of the petrol was saved, 
however, because one craft landed on the wrong beach wnich proved to be more 
suitable for getting stores ashore. The saving of this petrol was fortunate 
because it enabled the aircraft of No. 43 Squadron at Maison Blanche and also 
those of Nos. 81 and 242 (Spitfire) Squadrons which arrived later in the morning 
of 'D' Day to be refuelled without delay. The petrol was landed over the 
beaches by the personnel of No. 3202 Servic4lg Commando and the R.A.F. 
Regiment. It was taken to Maison Blanche in requisitioned French lorries.2 

Nos. 59 and 60 Embarkation Units too had their difficulties. After getting 
ashore on the ' personnel ' beach the units made for what had in England 
been called the • hard ' beach, to land the neceSSf!.ry vehicles and stores. This. 
beach proved to be as soft as the ' personnel ' one and when the first vehicle 
was driven off a landing craft it immediately sank into soft sand. Although 
'tracking' had been included in the equipment for the force it was not landed 
with the assault troops and it became necessary to manhandle the remainder 
of the transport on to the one path which ran from the shore to the cliff top. 

1 Nos. 322 and 323 Wings O.R.B.s . _ 
1 No. 3202 Servicing Commando Un.it O.R. B. 
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(d) The Policy as .Regards Major Repai,s.1 The plan of 'the campaign was 
based on the a,ssUJ)lption that the whole of Morocco, Algeria and 
Tunisia would fall into the hands of the Allied forces by 'D ' Day plus 
46, consequently no preparations were made to set up back .areas and 
base facilities for dealing with major repairs of an order beyond the 
capacity of the six repair and salvage units. 

Other factors which led to the decision to provide no major .repair 
facilities were :-

(i) The limited amount of shipping available. 

(ii) The possibility of replacing casualties by air. 

(iii) It was doubtful whether the civil population would co-operate 
in supplying labour if existing French factories were taken 
over. 

Maintenance Difficulties during the Landioits 
The Allied landings in North Africa, like the. similar invasions of enemy 

territories which followed subsequently, were successful. The success of Opera­
tion Torch wac;, however, mainly due to the lack of enemy activity at Algiers 
during the early <lays and to the fact that little opposition was offered by the 
French. 

1t had been decided that the Allied Force Headquarters would remain in 
London but that a Command Post would be established at Gibraltar until the 
Force Headquarters could move into North Africa. Eastern Air Command, 
Headquarters was divided into three echelons. The first, consisting of the Senior 
Air Staff Officer (Air Coll).JTlodore Lawson) and three staff officers joined the 
Naval Commander, Eastern Task Force, in H.M.S. Bulci1~. (Air Commodore 
Lawson was to assume command of the advanced elements of the R.A.F. 
immediately after the assault.) The second echelon, comprising the Air Officer 
Commanding, the Air Officer-in-charge of Administration and the Group 
Captain, Operations, proceeded to the Command Post at Gibraltar on l N ovem­
ber. The third echelon of the staff travelled to Algiers by various convoys/: 

The Western and Central Task Forces met little sustained opposition. The 
landing of the Eastern Task Force was also on the whole unopposed, although 
nomb:ial resistance was offered in some quarters. Maison Blanche aerodrome was 
caphired by the American Army soon' after dawn, and at 1030 hours No. 43 
R.A.F. Fighter Squadron (Hurricanes) landed. The squadron had taken off 
from Gibraltar at 0800 hours without knowing that Maison Blanche was in our 
hands, but with the knowledge that the assault was going well.3 

The first R.A.F. ground personnel to land were the advance parties of Nos. 
322 and 323 Wings, together with Nos. 3201 and 3202 Servicing Commandos, 
two A.A. flights, four signals sections, two L.W.S. units and Nos. 59 and 60 
Emba.rkation Units. They disembarked from landing craft with the Army 

1 Report No. 78/1943 of the R.A .F . Establishments Committee. 
• H,.Q. , Ea.stern Air Command, O.R.B. (Mediterranean), November 1942. 
' r\.H.B. Narrative, Tlie No,lh African Campaign. 
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assault troops over the beaohes in the neighbourhood of Algiers at dawn on 
'D' Day, 8 November 1942. The role of this R.A.F personnel was :-1 

(a) To establish an Advanced Wing H.Q. near the beach from where 
fighter aircraft could be controlled, W/T communications set up and 
embarkation units operated. 

(b) To proceed to Maison Blanche aerodrome to provide servicing and 
refuelling facilities, communications and A.A. defences to enable 

· aircraft to operate from that aerodrome immediately after its capture 
by the Army. 

The diserribarkation of the R.A.F. advance party did not go according to 
plan because the sea conditions off the beaches were such as to preclude a satis­
factory landing. Many assault craft were wrecked, the signals equipment was 
lost and it was not possible for communications to be set up as desired. 

No. 3201 Servicing Commando was handicapped from the start because the 
majority of its equipment, tools and orders, instead of travelling with the unit 
had been sent in another ship which was sunk by enemy action. The landing 
beach also proved to be unsuitable for the disembarkation of mechanical trans­
port and it was only possible to get one vehicle ashore on ' D' Day. Having no 
transport the personnel of the Commando thereupon marched to the aerodrome 
at Maison Blanche, arriving there at 0900 hours. At 1030hours they commenced 
to service the aircraft of No. 43 Squadron. Twenty-four hours later the re­
mainder of No. 3201 Servicing Commando's transport was discharged at the 
docks at Algiers. 

The personnel of No. 3202 Servicing Commando were also unlucky. Little 
~re had been given to the loading of their ship in the United Kingdom with a 
view to priority of landing and much of the unit's transport containing technical 
equipment was stored in a manner that prevented its unloading nntil D plus 
2. The derricks of their ship also proved to be unsuitable for off-loading 
vehicles. Many of the stores that were discharged were lost by the overturning 
of landing craft when approaching the beaches. Most of the petrol was saved, 
however, because one craft landed on the wrong beach which proved to be more 
suitable for getting stores ashore. The saving of this petrol was fortunate 
because it enabled the aircraft of No. 43 Squadron at Maison Blanche and also 
those of Nos. Sl and 242 (Spitfire) Squadrons which arri ed later in the morning 
of 'D I Day to be refuelled without delay. The petr,ot was landed over the 
beaches by the personnel of No. 3202 Servicing Commando and the R.A.F. 
Regiment. It was taken to Maison Blanche in requisitioned French lorries. 2 

Nos. 59 and 60 Embarkation Units too had their difficulties. After getting 
ashore on the ' personnel ' beach the units made for what had in England 
been called the ' hard ' beach, to land the necessary v-ehicles and stores. Th.is 
beach proved to he a,s soft as the ' personnel ' one and when the first vehicle 
was driven off a landing craft it immediately sank -into soft sand. Although 
'tracking ' had been included in the equipment for the force it was not landed 
with the assault troops and it became necessary to manhandle the ref!!ainder 
of the transport on to the one path which ran from the shore to the cliff top. 

1 Nos. 322 and 323 Wjngs O.R.B.s. 
1 No. 3202 Servicing Commando Un.it O.R.B. 
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It was not until 1000 hours that the first petrol-laden lorry was safely conjured 
on to the narrow path and sent forward to Maison Blanche aerodrome. The 
first of the W/T lorries, which should have been landed at dawn did not reach 
the shore until late in the afternoon. 1 

Throughout the whole of 'D' Day the personnel of the embarkation units 
were called upon to use superhuman efforts to complete their task of getting 
equipment ashore. During the afternoon the Americans provided sufficient 
ground netting to lay one t rack across the soft sand to the foot of the path up 
the hill , but the weather deteriorated, the wind freshened alarmingly and it 
became increasingly difficult to bring the landing craft to the spot where the 
netting commenced. 

At dusk No. 59 Embarkation Unit received a message from Maison Blanche 
to the effect that a -further supply of petrol was essential to keep fighter aircraft 
in the air. The landing craft that brought the petrol ashore was swung violently 
by the breakers on the beach, making it extremely difficult for personnel to 
walk its length unburdened and almost impossible for those called upon to 
carry an 80 lb . case of petrol in their anns. There was a foot of water in the 
cra{t when it arrived and heavy seas broke O\.'eT it continuously while it was 
being unloaded. Wben at last the cases were on shore, the men of the unit 
formed a chain and manhandled the cases up the hill to the nearest point at 
which a lorry could be loaded. The petrol was taken to Maisqn Blanche by an 
American vehicle driven by an American driver who lost his way during the 
night but reached the aerodrome at 0500 hours the next morning . When the 
petrol was unloaded it was found that there was just sufficient to enable all the 
aircraft of the three squadrons to get into the air. During an attack on Algiers 
by approximately 30 enemy aircraft that took place at 0930 hours, Nos. 43, 81 
and 242 Squadrons between them destroyed 9 Ju. 88s and 3 He. 1 lts. 1 

Resistance on the part of the French ceased at Algiers at midday o.n • D ' Day, 
and equipment from the assault vessels was brougl}t into the harbour on D 
plus 1 (9 November). 

No advance beyond Algiers was made on D plus 1 as parleys with the French 
were still being carried on. On the following day, however, information was 
received that small numbers of Axis troops had arrived in Bizerta and Tunis 
and it became all the more imperative for the advance eastwards to be acceler­
ated and for the aerodromes at Djidjelli and Bone to be seized without delay 
in order that the necessary air protection for the assault forces moving by sea 
and road could be provided. 3 

Maintenance Difficulties after the Landings• 
The distribution of supplies WltS handicapped from the commencement of 

the operation by the saturation at the docks at Algiers for the first few weeks 
after 'D ' Day. The R.A.F. embarkation staff consisted only of 3 officers and 
23 other ranks who were quite unequal to the task of sorting the mountains of 

1 ~os. 59 and 60 Embarkation Units O.R.B.s. 
1 No. 323 Wing O.R.B. 
1 A.M. File C.26023. 
• Admin. PI.ans 4/PA/T/8 and EP/1. 
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equipment discharged by the 3-4 ships unloading at each of the 14 quays. The 
result was that not only were the docks swamped with piles of equipment which 
would not be needed for many weeks but, as there was no means of distinguishing 
between cases, much unnecessary equipment found its way to the forward 
areas in place of items urgently required. Several squadrons lost either all or 
part of their unit equipment through the sinking of shipping and had to borrow 
from other units or improvise until replacements could be effected from the 
United Kingdom. 

,...,The provision of bombs, ammunition, explosives, aviation fuel and lubricants 
proved to be adequate mainly because allowances had been made for heavy 
losses at sea which did not materialise. The earlier consignments of bombs, 
however, arrived without components, or with wrong components. No fusing 
links were available in the first month, or if available were not recognised. By 
the end of January, the process of marrying up bombs and tails had not been 
completed satisfactorily. 

Losses of petrol were caused by leakage from the flimsy four-gallon tins 
used as containers which also admitted water and provided a source of much 
engine trouble. (In comparison, the United States Air Force used SO-gallon 
steel drums for their petrol and motor-driven pumps for refuelling purposes. 
As the campaign developed the R.A.F . squadrons were able to obtain the loan 
of the American equipment and dispensed with their old-fashioned manhand­
ling refuelling methods.) 

The lack of sufficient vehicles for the transportation of equipment was aggra­
vated by the fact t hat the M.T. drivers for the most part travelled separately 
and were often disembarked at different ports. With the need for each unit to 
obtain its transport quickly, a number of unskilled personnel drove vehicles 
(many of which were old and badly worn) over difficult roads. This caused 
much unserviceability and a breakdown of convoy discipline. 

Equipment distribution difficulties did not end at the docks area. The RA.F. 
movement staff was inadequat e, wit.h the result that when R.A.F. equipment 
reached rail junctions farther forward there were Army movement personnel 
only to deal with it. These did their best, but they had no key to the t:nit 
serial numbers and could only surmise for whom the equipment was intended, 
This generally ended in it being sent to the wrong R.A.F. unit who again, 
knowing no unit serial number but its own, could not dispose of the stores to 
their proper destination. Much of the equipment off-loaded from the.first convoy 
did not reach the correct units until many weeks had elapsed. 

The seven days' supply of aircraft spares with which the squadrons were 
provided proved to be inadequate to keep - aircraft serviceable, as nearly a 
fortnight elapsed from the time the air stores parks landed, found suitable 
accommodation, collected their equipment and -were ready to make issues. 

The lack of sufficient spare propellers in the early stages was the cause of 
considerable unserviceabilily. The soft state of the aerodromes when the rains 
commenced caused a large number of aircraft to nose over and break their 
propellers without any other damage to the machines. 
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The repair and salvage units were unable to conune1_1ce work on their arrival 
owing to the difficulty of locating their mechanical trq.J1sport and equipment ; 
some of this was lost by enemy action and some had been left behind owing to 
the shortage of shipping space. One R. and S.U. made an effort to operate 
with tools borrowed from its mechanical transport and with improvised equip­
ment. It achieved a limited amount of success but much more could have 
been done had it arrived with its complete establishment. 

The Advance Towards Tunlsia1 

During the period 10 to 19 November, the First Army had moved forward, 
and first contact with the Axis troops was made -on 16 November in the Beja 
area and some 35 miles east of Tabarlf:a. Souk el Arba aerodrome was captured 
by British parachute troops on 16 November, making with Maison Blanche, 
Elida, Djidjelli and Bt'>ne, five aerodromes available for our aircraft. Conse­
quently, while the 78th Division proceeded to move eastwards as fast as the troops 
and equipment were disembarked, the A.O.C., Eastern Air Command, decided 
to accelerate the move-in of a number of squadrons. This calling forward of 
squadrons in advance of the plan, however, threw up two problems. One was 
that of aircraft servicing and repair facilities and the other the provision of 
petrol and small arms-ammunition. Under the planned arrangements the maj­
ority of the squadrons should have been joined by their maintenance personnel, 
air stores parks and repair and salvage units within a few days of landing in 
North Africa. Acfually, however, owing to squadrons being flown in regardless 
of maintenance considerations plus the fact that the technical personnel and 
units were not able to commence work immediately on arrival due to the causes 
previously described, the squadrons were compelled to operate for some time 
without unit equipment, adequate servicing and repair arrangements, transport 
and signals sections. 

The lack of adeqt1ate maintenance facilities naturally had an adverse effect 
on the serviceability of aircraft, but the gap was filled to a limited extent by the 
servicing commandos who were called upon to undertake the servicing of more 
squadrons and for a considerably longer period than had been originally in­
tended. Instead of being relieved within a few days of the assault, the comman­
dos were compelled to operate for five weeks without rest. Moreover, their 
activities were not confined to the maintenance of single-seater fighter aircraft 
for which they had been provided. In tum they serviced Bisley, Beaufighter, 
Hudson, Wellington and U.S.A.A.F. Mitchell aircraft. They were also forced. 
to assume the responsibility of maintaining the stocks qf petrol and small arms 
ammunition at aerodromes when the Army failed in their task of keeping up 
supplies.2 

Maintenance difficulties also occuned when the first night-fighter operations 
commenced. It was decided durittg the planning stages of Torch that it would 
not be possible to provide night-fighter facilities early in the operation owing 
to the demand on shipping space for equipment (both Army and Air Force) 

1 For full det.uls of R .A.F, operations during this period see A.J';l ,B , Narrative, Tiu; NMth 
African Campaign. The formation of the Mediterranean Air Command, whioh entailed a 
complete reorganisation of the AJlied air forces not only in N.W. Africa but also iD. the Middle 
East and Malta, resulted from one of the decisions of the Casabi.aQca Conference which took 
place in January 1943. 

1 Nos. 3202 and 3203 Servio.i.ng Commando Units O.R.B.s. 
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which was more appropriate to the Army's advance eastwards. Nos. 255 and 
600 Squadrons were initially detailed to provide night-fighter cover but they were 
scheduled not to be brought into use witil D plus 28. 1t was also decided from 
the security aspect that the radar installations in the Beaufighter aircraft of the 
squadrons should be removed for the flyout from the United Kingdom and taken 
to North Africa by sea with the ground parties due to arrive at Algiers on D 
plus 28. With the rapid advance of the First Army and the difficulty of securing 
forward aerodromes, the A.O.C., Eastern Air Command, decided to employ the 
two Beaufigh.ter squadrons as long-range day-fi,gbters. They were therefore 
called in on D plus 7 and D plus 10 respectively. 

On 20 Novemher (D plus 12) the enemy made bis first attacks by night on 
Algiers, and continued for five nights round the full moon. It was then decided 
to employ the Beaufighter squadrons in their proper role of night-fighting, but 
without radar the aircraft were of little value. When the enemy attacks by 
night continued, Headq1.1arters, Middle East, was called upon for assistance. 
As a result, one flight of No. 89 Squadron. fitted with radar, arrived on D plus 17. 
A supply of radar equipment was also flown out from the United Kingdom in a 
Fortress bomber and efforts were made to fit it in a number of aircraft 0£ both 
Nos. 255 and 600 Squadrons. At this juncture the squadrons were being 
maintained by members of the aircrew, the ground personnel of No. 608 (Hudson) 
Squadron and mechanics from No. 106 Repair and Salvage Unit. These found 
the task of equipping the aircraft for night-fighting extremely difficult without­
specialist knowledge and gear essential for the work. 

Meanwhile the advance of the First Army continued. The Army Commander 
had hoped to launch his attack on Tunis by 22 November, but delay in getting 
forward supplies and, above all, bad weather severely restricted operations. 
By the end of November our forces had reached a line roughiy Mateur-Djedeid'a­
Tebourba. By the end of December they were forced to withdraw to a line 
roughly Cape Serrat-Medjez el Bab-Djebel Mansour. In January 1943, with the 
rapid advance of the Eighth Army into Tripolitania, a regrouping of the armies 
in North Africa was decided upon and it was resolved that no further advance 
would be made by the First Army until about the middle of March. 

Throughout the period of the Anny's attempt to reach Tunis, the R.A.F. 
mainteoance organisation was being built up. The Base Equipment Depot 
(No. 351 Maintenance Unit) arrived on 23 November. It had been intended 
that an advance party for the depot should land 14 days before the main 
component and first pack-u-ps of stores in ·order to select a suitable site, settle 
accommodation for personnel and make all preparations for the receipt, sorting 
and storage of equipment. Owing to the disorganisation at the docks, however. 
the advance party had to be used to run an ' Equipment Transit Dump ' which 
was not clear of other units' stores for som~ seven or eight weeks afterwards. 
The result was congestion within the area allotted to the base maintenance unit 
and a considerable delay in the unpacking and ultimate functioning of the unit.1 

When the depot was eventually established, the personne] establishment and 
the -accommodation allocated to it proved to be inadequate. Approximately 
150,000 square feet was reqwred to house the equipment received. but only a 

1 Admin. Plans 4/PA/T/8 Encl. lA and 9A. 
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space of 20,000 had been provided. Extreme difficulty was experienced in 
obtaining additional storage room because the allocation of buildings was in the 
hands of the Army who naturally gave priority to their own requirements. 
Eventually some more space in fann buildings was found by the unit commander 
and the R.A.F. Base Commandant. 

The troubles of the repair and salvage units also grew apace. As the resu1t 
of the delay in their coming into action there was accumulation of aircraft 
casualties before they had become established, and in their efforts to cope with 
the situation they became practically immobilised. Then the fact that no 
repair depot had been included in the force compelled them to take on repairs 
which would normally only be undertaken by a base depot. 

The state of the aerodromes in North Africa presented considerable difficulty 
both from the operational and ;maintenance aspect. The two near Algiers-­
Elida and Maison Blanche-were good, but the congestion of aircraft and equip­
ment sent there in the early stages was aggravated by the large number of 
French aircraft which had not been evacuated. Other aerodromes were small 
with no facilities of any kind and barely adequate for modern aircraft. That 
a.t B0ne, one of the most important, consisted of two narrow runways, one of 
600 yards, and the other of 800 yards. It was impracticable to move aircraft 
off these runways, even in dry weather, owing to the rough nature of the ground. 
Moreover there were no satellites and no satisfactory dispersal facilities until 
Summerfeld track was laid as hard standings. During December weather 
seriously affected air operations. The aerodromes became waterlogged with the 
incessant rain and although various methods of laying Summerfeld track on 
rushes or on cork were tried out, they proved to be abortive. At B0ne aerodrome 
a bomb crater revealed that the mud at that particular spot was 18 feet deep.1 

Maintenance Reorganisation, January 1943 

In the ligbt of the experience gained during the first two months of the 
campaign, and to meet the needs of the military situation at that date, steps 
were taken by Eastern Air Command to reorganise maintenance. 

The Command's estimation of the maintenance requirements was contained 
in a memorandum issued by the new Air Officer-fo--cbarge of Administration 
on 19 January 1943. The policy was governed by:-

(a) The distance from the,main military base at Algiers and the aerodromes 
in the forward area at Souk el Arba, Souk el Khemis and Canrobert. 

(b) The limitations imposed .upon supply owing to the restricted transport 
facilities available and the fact that those facilities-road, rail and 
sea-had to be shar~ witb the First Army and the 12th U.S. Air 
Force. 

(c) The physical contour in North Africa which rendered difficult and 
restricted use of road transport to and from the forward area. 

To overcome these limitations three maintenance areas were introduced. 
They were :-

1 A.H.B. Narrative, The NOYth African Campaign. 
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DIAGRAM 26 

NORTHWEST AFRICA, OPERATION TORCH 
WEEKLY AIRCRAFT STATE, DECEMBER 19C-MARCH 1943 
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DIAGRAM 27 

NORTHWEST AFRICA, OPERATION TORCH 
SERVICEABILITY CHART, DECEMBER 1942- MARCH 1943 
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(a) The Forward Maintenance Area, including the aerodromes above 
mentioned plus Bone and any other landing grounds in the above 
forward area brought into use at a later date. , 

(b) The Line of Communications Maintenance Area, including the aerodromes 
at Constantine, Philippeville, Djidjelli, Seti£ and any other aerodrome!! 
constructed at a later date within the boundary of the area. 

(c) The Base Maintenance Area, includmg aerodromes at Maison Blanche 
and Blida, and any new ones in that area. 

The maintenance personnel in the forward area were reduced to a minimum 
to enable squadrons to be placed on a mobile basis capable of movement with 
their own M.T. at short nofo:;e. The remainder of the personnel were withdrawn 
and absorbed into rear echelons. 

Air stores parks in the forward area were also reduced to hold ' immediate 
issue• stocks only, the surplus personnel being used to form an advanced 
maintenance unit in the line of communications area. The repair and salvage 
units were divided between the line of communications area and the base area. 
leaving only small mobile sections to work with the squadrons in the forward 
area. The line of communications maintenance area was designed to support 
the units in the forward area, to relieve that area of heavy equipment and to 
avoid the long haul from Algiers. 1 Units in the area being mainly static, 
pooling of R. and S. U. and A. S.P. resources was possible. Besides supporting the 
forward units, the line of communications area required to maintain the 
squadrons operating in that area, following generally the wing organisation 
pattern. ' 

In the base maintenance area the wing organisation became eclipsed squadron 
ground personnel being absorbed into the station organisation, A base main­
tenance unit was established at Hussein Dey, together wHb two air stores par1cs 
w,bich were amalgamated. Two repair and salvage units were located at Maison 
Blanche and Blida respectively. Aircraft repairs were effected at all aerodromes 
where the work was possible, otherwise the aircraft were withdrawn either to 
the R. and S.U.s in the line of communications area or to the base area. 

-i0n 3 January 1943 No. 15 Supply and Transport Column arrived from th.e United 
Kingdom and was employed in the base area in the neighbourhood of Algiers. 
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CHAPTER 15 

THE FINAL OPERATIONS IN NORTH AFRICA 
FEBRUARY TO MAY 1943 

Inception of Mediterranean Air Command 
Within a few weeks of our victorious offensive at El Alamein the greater 

portion of the Mediterranean seaboard was in our bands. As was to be expected 
the air frontiers between the Middle East forces and those in Algeria and 
Tunisia soon overlapped, the air forces in Malta being the first to become 
involved in dual responsibilities. But as enemy supplies to Africa assumed 
increasing importance, the A.0.C.-in-C., Middle East, directed a proportion of 
the effort, not only of Malta but of No. 205 Group, No. 201 Group and the 
Western Desert Air Force, towards those targets which were of benefit both to 
the Middle East and North West Africa. The functions of these formations 
were definite but not rigid and the assistance of one could be enlisted for the 
task of another. On consultatfon with the Naval and Army Commanders the 
A.O.C.-in-C. was thus able, under the system of centralised air command, to 
allocate the effort of his squadrons as the situation demanded. 

When the opposing forces in Tunisia settled down to build up resources for 
the decisive struggle, the enemy's supply lines to North Africa again assumed 
increasing prominence in the air offensive. As these objectives were common 
to both General Eisenhower's and Air Chief Marshal Tedder's afrforces, and the 
success or failure of operations against them directly affected both fronts, the 
existing system of co-ordination was put to the te$t. At General Eisenhower's 
request on 28 December the Commanders-in-Chief, Middle East, sent officers to 
Algiers to advise in producing plans to the best mutual advantage. 

By 6 January 1943 the volume of supplies reaching the enemy through the 
Tunisian ports, particularly by day, was causing grave concern to General 
Eisenhower. The situation was reviewed by his commander, who considered 
t hat unless something was done the position on the First and Eighth Army 
fronts would deteriorate. As the intensive period, which had hitherto pro­
hibited reorganisation, had subsided with the failure to reach Tunis, General 
Eisenhower now decided that control of the American and British air forces in 
bis theatre should be centralised. The matter received urgent attention at th,e 
Combined Chiefs of Staff Conference at Casablanca in January 1943 and agree­
ment was reached that for the whole Mediterranean area there should be one 
Air Commander-in-Chief whose Headquarters would be with Ge,neral 
Eisenhower at Algiers. The Mediterranean Air Command was formed under 
Air Chief Marshal Sir A. W . ..Tedder on 17 February 1943.1 

Expansion of the Middle East Maintenance Organisation for the 
Tunisian Campaign 2 

In the meantime it had become apparent when the British forces from the 
Middle East entered Tripolitania that a large proportion of the maintenance 
support for the Desert Air Force and other forces in the forward area would 

1 See, Diagram 28, S.D. 155 (1943) and A.H.B. Narrative, The Norlh African Campaign. 
1 H .Q., M.E., O.R.B., C.M.S.O. Section, Feb. to Mar. 1943. 
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have to be located much nearer the operational theatre than the Egyptian 
Delta, and that both technical and supply services would be needed in the 
Tripoli area. In January 1943, immediately before the capture of Tripoli, a 
scheme was prepared by the R.A.F. Headquarters maintenance staff whereby 
an engineer officer and a section of R.A.F. Regiment were to enter Tripoli with 
the advanced Army troops to secure factories and workshops. Those taken 
over were the Fiat works, complete with a large number of machine tools and 
equipment, the Savoia-Marchetti works and later the Alfa-Romeo workshops. 

(a) The Technical Services in the Tripoli Area 
The immediate need in the Tripoli area was for engine, airframe and 

mechanical transport repair facilities to be established and for the salvage 
arrangements to be reorganised. Castel Benito aerodrome was selected as the 
site for the main aeroplane repair section and No. 4 Aircraft Repair Unit was 
transferred from Aqir in the Levant to form this A.R.S. 

An engine repair section was transferred from Ramleh, Palestine, to the Fiat 
Service Station in Tripoli and supplemented by an engine repair section from 
No. 107 Maintenance Unit at Kasfareet, Egypt. Detachments to form a 
mechanical transport repair section were obtained from the Levant, Iraq and 
Benghazi, and installed in the Fiat factory. A stores-holding element was 
sent forward from No. I 36 Maintenance Unit, Benghazi, to provide an equipment 
section. These sections formed the nucleus of the Tripoli maintenance unit 
which commenced to function on 1 February 1943. 

On 14 February 1943 No. 113 Maintenance Unit was moved to Tripoli from 
Hurgharda, Egypt. On its arrival the various technical sections in the Tripoli 
area were absorbed into No. 113 M.U. which was then organised as follows:-

Headquarters . . Fiat Service Station 
Aircraft repair section Castel Benito 
E ngine repair sections Fiat Service Station 

Savoia-Marchetti Works 
Alfa-Romeo Works 

Machine shop 
M.T. repairs 
Plating shop 
Vukanising shop 
Cbmpressed gas plant .. 

Parola 
Fiat Factory 
Via San Martino 
Via Villoresi 
Via Palmieri 

The buildings and workshops into which the technical sections moved were 
extremely damaged and were in a filthy 'Condition. Before work could be 
started a great deal of cleaning up and adaptation had to be put in hand to make 
the buildings suitable for their new role. 

With the arrival of more forces in the Tripoli area and the need to use Castel 
Benito aerodrome for operational and transpm:t squadrons, it became necessary 
to find additional capacity for aircraft repairs. Another A.R.S. was therefore 
formed at El Mellaha to deal with fighter aeroplanes. This was made up by 
transferring in its entirety (i.e. personnel and equipment) No. 3 Middle East 
Repair Unit from Ismailia, Egypt. The move to El Mellaha was made by 

1 road· and the unit was renamed No. 159 Maintenance Unit. It commenced 
work in April 1943. Other extensions were the formation of instrument and 
propeller repair shops. 
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During the period of the build-up of the maintenance organisation in the 
Tripoli area, all the personnel, equipment and spares were supplied by the 
Middle East organisation as there were no other sources of supply. Some of 
the transfers were made by air, several large convoys went by road,. while the 
heavier equipment was sent by sea. The latter form of transport was, however, 
at a premium at that period, and the road convoy system had eventually to be 
enlarged considerably to bridge the gap. 

(b) The Repair and Salvage Units 
At the opening of the Battle of El Alamein there were sufficient R. and S.. U .s to 

deal with all arisings, but with the lengthening lines of communication the 
resources of those units were stretched to the litnit. ln addition to carrying out 
the repair of aircraft within the limits of their capacity they had also to maintain 
a constant supply of aeroplanes to the wings they supported. This necessity 
led to a rearrangement of the forward sections. The Advanced Salvage Unit 
which had come into being by combining the forward salvage sections of the 
R. and S.U.s was retained and renamed No.1 Forward Salvage Unit.· Additional 
forward salvage sections were formed in Tripolitania to keep in touch with 
squadrons while the rear sections held the reserve aircraft as well as continuing 
their normal functions. At the same time the R. and S.U.s in support of the air 
forces in Cyrenaica and Egypt had also to throw off detachments to deal with 
damaged aircraft over the much larger area which they now coveted. ln those 
areas, although aircraft casualties were fewer, the number of miles run by 
the transport of the R and S. U .s in the collection of ' crashes' steadily increased. 

(c) The Repair Arrangements in the Egyptian Delta 
At the outset it was realised that the maintenance organisation in the Tripoli 

area could not compete with all the work arising forward. Fighter and light 
bomber aircraft types of the Desert Air Force were repaired in the Tripoli 
area; it was necessary, however, to fly back to the Delta all mediwn and heavy 
bombers requiring repairs after they had been made airworthy for the journey. 
In addition, it was found more economical to fly aircraft back to Egypt for 
engine changes than to transport engines over the long distances to the forward 
areas. This policy was implemented successfully in spite of an ever-increasing 
backlog of repairable aircraft salvaged after El Alamein. In addition, advantage 
was taken o{ the returning M.T. columns to transport unflyable aeroplanes 
beyond the capacity of Nos. 113 and 159 Maintenance Units to the Delta. 

The engine overhaul facilities provided in the Tripoli area were also insufficient 
to meet all requirements and a large proportion of the work was carried out by the 
Delta maintenance units. The transit backwards and forwards of this equipment 
presented a problem, but it was overcome by using road, sea, and, to a limited 
extent, air transport. 

The necessity for providing additional m$lIDtenance units in the Tripoli 
area resulted in a considerable depletion of the personnel and equipment of the 
Delta organisation, particularly as the latter during the spring of 1943 was also 
called upon to feed the growing maintenance services in North West Africa and 
Malta. Moreover, the work in the Delta showed no signs of decreasing. There 
was an accumulation of damaged aircraft, aero-engines and ancillary equipment 
salvaged after the El Alamein campaign to be attended to, work beyond the 
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capabilities of the forward R. and S.U.s was still coming in and, as a proposed 
North African reinforcement route had not yet come into being, aircraft 
off the Takoradi route had still to be modified and inspected prior to issue to the 
Desert Air Force. -;rhis, combined with the locating, preparing, packing and 
despatching of urgently required tools and equipment to the units in the new 
operational theatres, placed an extremely heavy load on the Middle East 
maintenance organisation with its reduced personnel. To fill in the gaps left 
by the loss of the valuable personnel sent to the new units, additional civilian 
labour was employed and trained to skilled standards, a measure which, 
however, brought little relief until some time had elapsed. 

(d) The Supply Services in-the Tri-poli Area 

It soon became obvious that a large stores~holding unit would also be required 
in the Tripoli area to support Nos.113 and 159 Maintenance Units and tomeet 
the demands of the squadrons through the air stores parks. A site for this was 
found at Zavia, 28 miles from Tripoli. No. 114 Maintenance Unit, which had 
fon:nerly been used for aircraft storage at Wadi Saidna in Egypt, was trans­
ferred to Zavia and reorganised as the main equipment unit. It opened in its 
new role on 1 March 1943. 

The air stores parks were at the same time reorganised and redistributed. 
Four of them were located in the fotward area to issue stores and equipment 
at short notice. The remainder were kept in the rear to serve No. 201 Group 
and units of Air Defences, Eastern Mediterranean. 

One of the needs disclosed by the rapid move of the Desert Forces was that 
for an advanced aircraft replacement pool. Such a pool was formed at No. 
136 Maintenance Unit, Benghazi, and served to forward fighter and light bomber 
aircraft repaired or erected in the Delta, or arriving over the Takoradi re­
inforcement route, until such time as aircraft became available from an erection 
centre proposed at Casablanca on the North African route. The pool at No. 
136 M.U. held seven days' wastage, whilst a further 48 hours' wastage was kept 
in the appropriate repair and salvage units. 

Another necessity was to build up stocks of explosives, aviation fuels and 
oils wjthin reach of the forward squadrons. From February to May 1943 the 
following average daily supplies were despatched (mainly by sea) from the Middle 
East depots to the Benghazi and Tripoli areas :-

To Benghazi Explosiv'es 
Aviation fuels and oils 

To Tripoli Explosives 
Aviation fuels and oils 

200 tons per day 
300 tons per day 

150 tons per day 
500 tons per day 

Eventually the following reserve stocks were built up and maintained by 
adjustments in the shipping programme :-

At Benghazi Explosives 
Aviation fuels and oils 

At Tripoli Explosives 
Aviation fuels and oils 
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8,000 tons 
10,000 tons 

6,000 tons 
15,000 tons. 



Distributions from the main railheads and ports in the Middle East through­
out the period mentioned were carried out by three air ammunition parks and 
one advanced depot. At the same time the existing enemy bulk petrol instal­
lations were repaired, developed and brought into use for the supply of aviation 
fuel to the R.A.F. 

(e) Supply and Transport Columns 

The striking forces in the Tripoli area were supported by Nos. 4, 5, 6 and 10 
Supply and Transport Columns whose high mobility enabled stores and equip­
ment in short supply to be readily available when and where it was required. 
Other columns-Nos. 9 and 11-supported the bomber squadrons in Cyrenaica, 
whilst No. 7, manned by Palestinians, operated a shuttle service between the 
railhead and Benghazi, and, for a time, on to No. 114 Maintenance Unit at 
Zavia. Nos. 51 and 52 M.T. Companies conveyed stores and equipment 
between ports, railheads and maintenance units. 

The Problem of an Allied Maintenance Organisation 
The amalgamation of the British and American air forces under one command 

presented many administrative problems, one of which was the system of aircraft 
maintenance to be adopted. There was a marked dissimilarity both in the 
basic and detailed technical organisation of the two Services. In contrast to the 
R.A.F. system whereby the supply and technical services were administered 
by a chief maintenance officer and his staff of equipment and engineer officers 
at the Air Command Headquarters, the United States Army Air Force in­
cluded a separate 'Air Service Command' as a component ot the force. The 
Commanding General of this Air Service Command exercised a dual function :-

(a) He was the commander of all maintenance resources, including technical 
administration, supply, movement and works 'in the field.' 

(b) He was also a staff officer of and reported direct to the main Air Service 
Command, Patterson Field, in the United States. 

The British and American systems of first and second echelon maintenance 
were not comparable. American tradesmen were divided into fewer trade 
groups and classifications than were those of the R.A.F. Consequently, 
U.S.A.A.F. establishments were in some measure more economical than our 
own.. Also, in place of the team of skilled men of various trades which the 
R.A.F. provided to service the components of each individual aeroplane, t he 
U.S.A.A.F. employed a ' Crew Chief' who was highly specialised and who had 
sole responsibility for the servicing and serviceability of the aircraft. To 
perfonn any task necessary the Crew Chief called upon squadron personnel as 
required. Other differences were in the phasing of inspections and the statistical 
methods employed. 

On 5 February 1943 a meeting was held-at the Air Ministry under the chair­
manship of the Air Member for Supply and Organisation to discuss the new 
headquarters organisation in the Medit erranean. During the meeting particular 
attention was paid to the functions of the American Air Service Command in 
North Africa and the proposed establishment of Air Headquarters, Mediter­
ranean, to cover its responsibilities in regard to maintenance and administration. 
A further conference dealing with these subjects was held under the same 
chairmanship on 6 February 1943. 
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It was agreed at these two meetings that the American Air Service Command 
in the Mediterranean should be responsible for 3rd and 4th echelon repair and 
salvage], and for the supply of equipment, bombs and ammunition for both the 
R.A.F. and the U.S.A.A.F. in North West Africa. It was considered that this 
could best be achieved by the two forces each retaining their individual equip­
ment, repair and salvage units. It was thought, however, that ammunition 
depots and bomb dumps could be combined to serve both the R.A.F. and the 
U.S.A.A.F. It was also agreed that it would be necessary for the Royal Air 
Force to be represented on the Headquarters staff of the Air Service Command 
to ensure that the services for the R.A.F. for which the Command was re­
sponsible were, in fact, carried out. 

A further recommendation was that a maintenance staff should be provided 
for Air Headquarters, North West Africa, to be responsible for dealing with the 
Air Service Command in interpreting policy laid down by the Air Officer 
Commanding, Northwest African Air Forces, including priorities for the distri­
bution of equipment and for the supervision of maintenance matters affecting 
the units in t be Command. 

As regards Mediterranean Air Headquarters it was decided that the main­
tenance element should consist of a planning staff only with the addition of a 
statistical organisation to ensure that the Air Headquarters was kept fully 
informed of all maintenance matters and consequently in a position to intervene 
as circumstances required. 1t was also decided that the control of priorities 
was a further responsibility to be centralised in Air Headquarters. 

Following the decisions of the two meetings, the Air Ministry Establishments 
Committee proceeded to the Mediterranean on 18 February 1943 to examine 
generally the organisation problems confronting the staffs and formations of 
the British and American air forces in their task of re-embodying their 
combined resources within a common framework, and to make recommenda­
tions on the establishment requirements peculiar to such a policy. It was the. 
view of the establishments committee that the following factors governed the 
consideration, assessment and construction of the establishments eventually 
agreed upon :-z 

(a} Staffs must be on the ' fused principle ' as opposed to a ' parallel' 
system in order to achieve economy in Allied man-power, the welding 
of staff systems and co-ordination of effort. 

(b} Since British and American staff systems differed, the system to be 
adopted must be readily understood at least by the Commanding 
and Senior Officers of Formations. 

The Committee therefore decided that :-

(a) The assessment of the l!eadquarters staff establishments should be 
expressed by the numbers of bodies required, irrespective of 
nationality, on standards similar to those applied to the R.A.F. 

(b) The staff system of a Headquarters must be governed initially by the 
nationality of the_ senior officers, viz., where a Commanding Officer 

1 i.e. work performed by Repair and Salvage Units and Base Depots respectively in the 
- R.A.F. and the Advanced and Base Maintenance Depots in the U.S.A.A.F . 

1 RA.F . Estab. Committee Report No. 78/1943. 
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was British, the British system should be used basically, and where 
an American officer was in command the basic system should be 
American. 

Under the establishments the head of the maintenance staff at the Head­
quarters of the Air Commander-in-Chief, Mediterranean, was given the t itle of 
Director of Maintenance and Supply. ln the R.A.F. it had hitherto been 
customary to establish I Directors ' in formations outside the Air Ministry. In 
North West Africa, however, the Senior American Air Staff Officer was known 
as the Director of Operations and Plans, and it was thought politic in the case 
of ,the Mediterranean Air Command for the R.A.F. to depart from the normal 
principles and establish the Senior Maintenance and Supply Officer as the 
Director of Maintenance and Supply. An Air Ministry proposal that the officer 
responsible for the co-ordination of the work of the supply and technical 
services of the Jorthwest African Air F orces should be established as the 
Deputy Air Officer-m-charge of Administration was not given effect to. 
Instead an Assistant Chief of Staff (an American Brigadier-General) was 
provided to take charge of the organisation and maintenance section. 

The staff of the Air Service Command. at first included no R.A.F. officers. 
It soon became apparent, however, that having regard to the interposition of 
the Command in the executive chain under the American system of maintenance 
organisation, the number of engineer staff officers provided fori:he Headquarters 
of the Northwest African Air Forces was excessive and that they would be 
better employed in the .Air Service Command. Consequently, with the exception 
of the senior engineer and equipment officers, the remaining members established 
under the Assistant Director A.4 at R.Q., N.W.A.A.F. were transferred to H.Q., 
N.W.A.A.S.C. . 

Improvement in the Maintenance Or~anisatlon under Mediterranean 
Air Command 1 

Air Chief Marshal Tedder. when he assumed his new appointment. took with 
him from the Middle East his Chief Mamtenance and Supply Officer to fill the 
post of Director of Maintenance and Supply, Mediterranean Air Command. 

On taking up his appointment the new Director took energetic action to 
extend the maintenance organisation. The first step taken was to reach agree­
ment with the Directors of the Air France factory at Maison Blanche, and the 
resources of that factory with all its French technicians were made available 
to the R.A.F. Similarly, contracts were placed with the Caudron Renault 
Company at Boufarik. The manager of the latter factory was a skilled aero­
nautical engineer who had been employed on aircraft production in France 
before the war. His contribution on the technical side proved to be invaluable. 
In a very short space of time his works were overhauling Merlin aero-engines 
and eventually repairing Mosquito wings and fuselages-a process which up 
to then had not been attempted overseas. He also devised special tools for the 
re-splicmg of Rotol propeller blades which reduced the man-hours previously 
required on these repairs by about 50 per cent. The factories at Maison Blanche 

1 R.A.F. Estab, Committee Report No. 78/1943. O.R.B. Northwest African Air Service 
Command, 1943. O.R.B. Northwest African Air Forces, 1943, aud information from 
officers employed i.n M.A.C. 

269 



and Boufarik were manned largely by a collection of various nationalities­
French technicians, Italian prisoners, Czechs, Spanish refugees, young -and 
not so young local women, etc. 

In addition to these two factories an aircraft repair depot (No. 144 Mainten­
ance Unit) was formed in the Algiers area from -personnel of No. 106 Repair 
and Salvage Unit which was reduced to a cadre basis. The depot comprised :-

(a) An aircraft repair section at Maison Blanche. 

(b) Engine repair sections at Maison Blanche and in garages in Algiers. 

(c) General engineering shops at Maison Blanche. 

(d) Instrument and armament repair shops in accommodation requisitioned 
by the Army in Algiers and handed over to the R.A.F. 

(e) Mechanical transport repair section in a workshop in Algiers which 
already contained machine tools for reboring, cylinder grinding and 
crankshaft grinding. (This was in the hands of the French authorities 
but they were persuaded to hand it over.) 

The various sections of the depot were manned by Royal Air Force, 
U.S.A.A.F. and French personnel. Some sections were in the charge of R.A.F. 
officers, others were looked after by U.S.A.A.F. engineers. The unit was 
planned to carry out the following :-

Complete overhaul of 130 Merlin engines per montn : 
Major inspection of 120 Spitfires per month ; 
Major inspection of 30 Hurricanes per month; 
Complete overhaul of 60 M.T. vehicles and the required number of 

accessories per month. 

Assistance in the repair of mainplanes, radiators, oil coolers and the pro­
duction of machined parts was rendered by the Air France factory at Maison 
Blanche. -

No. 1 (N..A.) Aircraft Repair Unit was formed on 18 March 1943 at Setif 
from the personnel of No. 11 1 Repair and Salvage Unit and the maintenance 
echelons of No. 325 Wing and No. 326 Wing. No. 11 1 R. and S.U. was reduced 
to a cadre basis. The unit, which was afterwards renamed No, 155 Maintenance 
Unit, was planned to carry out the following for Nos. 325 and 326 Wings :-

40 (two star) hour inspections ; 
All major inspections; 
Category • B • repairs ; 
Mechanical transport repairs in the area from a line drawn north to soutl:i 
through Bougie to a line drawn north to south through B6ne. 

No. 2 (N.A.) Aircraft Repair l]nit was formed on 12 March at Elida from 
the personnel of No. 107 Repair and Salvage Unit which was reduced to a 
cadre basis. The unit was housed in hangars which had hitherto been used by 
the French Air Force repair organisation and, by arrangement with the French, 
the French Air Force mechanics, after a period of instruction in the operation 
and maintenance of modern British aircraft, were absorbed into the R.A.F. 
organisation. The unit, which was afterwards renamed No. 156 Maintenance 
Unit, was planned to undertake the following programme :-
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Wellington aircraft ·1 
Hudson aircraft 
Mosquito aircraft 

Accessories 

10 major repair and 10 major inspections ·of each 
type per month plus 40 (two star) hour inspec­
tions of each type as required. 

Repairs and inspections as required. 

With the expansion of the French air forces equipped by the British and 
Americans, additional French mechanics were trained and employed at this 
unit and contributed considerably to the repair arrangement introduce<l to 
meet the battle casualties in North Africa. 

An aircraft erection unit (No. 145 M.U.) was formed on 19 March at 
Casablanca to assemble 180 Spitfires and Hurricanes per month sent by sea 
from Great Britain. This nnit ultimately replaced the original main rein­
forcement depot at Takoradi in West Africa. The aircraft were flown to 
aircraft storage units at Oujda and Setif and after preparation were called 
forward to replace casualties in the squadrons. 

The base equipment depot (No. 351 Maintenance Unit) which landed with 
the original invasion force was expanded nearly ten-fold, and the equipment 
and spares previously concentrated in one group of buildings on the sea front 
at Hussein Dey on the eastern outskirts of Algiers, where they were very 
vulnerable to bombing, were dispersed in fannhouses and wine stores in the 
hinterland behind Algiers. 

The explosives and fuel for the air forces were at the time the Mediterranean 
Air Command was formed still being dealt with by the Army, an arrangement 
which did not always prove satisfactory. In due course, when the personnel 
became available, the R.A.F. took over responsibility for the storage of their 
own explosives. In addition, an air ammunition park with three dump sections 
was formed in the forward area, under the control of Tactical Air Force Head­
quarters at Constantine. 

Originally, six air stores parks were provided for the North African force, 
i.e. one for each wing. These units were reorganised as follows :-

. (a) Three air stores parks (Nos. 132, l33 and 135) remained located with 
the three wings of No. 242 Group in the forward area. The holdings 
of these parks were reduced to practical dimensions, the object being 
that they should be on what was known as Mobility A.1, i.e. the 
unit should be able to move in one lift at one hour's notice. The 
establishments of the parks were adjusted to correspond with tbe 
true conception of mobile A.SJ.s. 

(b) One air stores park (No. 134) was converted into an advanced 
equipment park to serve the three air stores parks in the forward 
area with an airborne range of equipment only. This measu.re was 
necessary on account of the great distance and the inadequate 
communications between Algiers and the A.S.P.s in No. 242 Group: 
namely, 400 to 500 miles, with only one suitable road and one 
railway line. 
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(c) Of the other two A.S.P.s, one (No. 131) was located in the Algiers 
area to serve Maison Blanche and Blida ; and the other (No. 136) 
at Setif to serve No. 325 Wing which was part of the static fighter 
defences. Together therefore the two parks served the static units 
in the North West African area and did not correspond t o the small 
A.S.P.s established for the mobile wings. 

The salvage arrangements were completely reorganised. No. 1 North 
African Salvage Unit was formed on 21 March 1943 to undertake salvage in 
the forward area for all units of No. 242 Group. The unit comprised eight 
mobile sections which were provided as follows :-

Two from No. 107 Repair and Salvage Un.it. 
Three from No. 108 Repair and Salvage Unit. 
Three from No. 110 Repair and Salvage Unit. 

The work performed by No. 108 R. and S.U'. allotted to No. 322 Wing, and No. 
110 Rand S.U. allotted to No. 324 Wing was reduced to only minor repairs and 
40 (star) hour inspections. Any work likely to exceed seven days was trans­
ferred to No. 144 Maintenance Unit. The only salvage undertaken by Nos. 
108 and 110 R. and S.U.s was urgent aerodrome clearance. 

The work of No. 109 R. and S.U., allocated to No. 326 Wing was similarly 
reduced to minor repairs capable of being undertaken in seven days and 40 (star) 
hour inspections. Any work necessitating a longer period than seven days was 
t ransferred to No. l Aircraft Repair Unit, SetiL No. 109 R. and S.U. retained, 
however, four mobile salvage sections to deal with arisings in the Ain Beida 
area in conjunction with the American Service Centre at Youks les Bains. 

Salvage in the Setif area was undertaken by the four salvage sections of No. 
l Aircraft Repair Unit, and in the Algiers area by the four salvage sections 
of No. 144 Maintenance Unit. 

Salvage dwnps were established at Montesquieu, Le K.hroub and Setif. 
Damaged aircraf_t were conveyed to the nearest salvage dump from which they 
were collected and taken or despatched to the appropriate repair unit. The 
collection of multi-engined and Hurricane aircraft from dumps was the 
responsibility of No. 144 Maintenance Unit which used for the purpose the 
semi-high loader t ransport vehicles withdrawn from squadrons. Single­
engined fighter aircraft except H urricanes were despatched to No. 144 M.U. 
by rail. 

The mechanical transport organisation was also redesigned on the Middle 
East pattern. The original Air Ministry establishments for the wings in North 
Africa concentrated the greater part of the load-carrying vehicles in the Wing 
Headquarters. It was intended that the wing should allocate vehicles to their 
units when necessary to enable them to have some form of mobility. Trus 
proved uneconomical and resulted in many vehicles · being only partially 
employed. To obtain a greater degree of flexibility a proportion of the wing 
transport and "M".T. personnel was withdrawn and formed into Nos. 1 and 2 
(N.A.) Supply and Transport Columns. Additional vehicles and personnel to 
complete the columns were obtained from units in the North African Air 
Service Command. 
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In order to deal with mechanical transport casualties in the forward area, 
the M.T. salvage and repair sections were withdrawn from Nos. 108, 109 and 
110 Repair and Salvage Units and fanned into No. l (N .A.) M.T. Light Repair 
Unit. The work of this unit was limited to salvage, the exchange of com­
ponents and repairs capable of being done within seven days; vehicles 
requiring work beyond this period and damaged components were despatched 
to No. 144 M.U. for repair. After formation an advanced section of the unit 
was located at Souk el Khemis, adjacent to No. 1 Advanced $alvage Unit . 
The section was made responsible for the repair of vehicles beyond the 
capabilities of units in the Tactical Air Force, provided the repairs could be 
carried out within 48 hours. No. 1 (N.A.) M.T.L.R.U. held a pool of new or 
'renovated vehicles, spare engines and three weeks~ stock of spares for units in 
T.A.F. The advanced section held seven days' stock of spares for the forward 
area. In the L. of C. area, M.T. repair and salvage was carried out hy the M.T. 
repair and salvage section of No. 1 Aircraft Repair Unit, Setif. In the Algiers 
area the work was undertaken by No. 144 Maintenance Unit. 

The number of maintenance personnel in the squadrons in the forward area 
(i.e. in No. 242 Group) was reduced to deal with the following only :-

(a) Daily and between-flight inspections. 
(b) 40-hour inspections and anything els~ which could be completed 

within 48 hours. 
40 (star) hour inspections and repairs not exceeding seven days were under­
taken by the wing R. and S.U.s as previously described. The non-mobile 
squadrons were established to deal with :-

(a) Daily and between-filght inspections. 
(b) Up to and including 40 (star) hour inspections. 

No R. and S.U.s were established for these squadrons and work beyond 
their capacity was performed :-

(a) In No. 325 Wing by No. 1 Aircraft Repair Unit, Setif. 
(b) In No, 323 Wing by No. 144 Maintenance Unit, Maison Blanche. 
(c) In No. 328 Wing by No. 2 Aircraft Repair Unit, Blida. 

This was not orthodox practice but was necessary because of the shortage of 
R.A.F. technical personnel which compelled tbe telescoping of second and 
third echelen maintenance of static sq uadrons. 1 

Concluding Phases Jn the North African Campaign• 
Concurrently wit.h the reorganisation of 'the Allied Air Forces in the 

Mediterranean, a new military command for the co-ordination of the group 
of armies and corps in North Africa came into being. On 20 February 1943 
the 18th Army Group was formed . General Sir H. R. L . G. Alexander, 
Commander-in-Chief, Middle East, was appointed Deputy Commander-in-Chief, 
Allied Forces, and Commander-in-Chief, 18th Anny Group, composed of the 
British First and Eighth Armies, the United States II Corps and the French 
XIX Corps. (The Eighth Army passed from the Middle East Command to 
the Allied Force when it crossed the Tunisian border.) 

1 Diagrams 29--31 show the maintenance reorganisation introd\lced by the Mediterranean 
,'\ir Command -in North Africa. 

~ A.H.B. Narrative, Tht Notth African Campaign. 
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DIAGRAM 32 

NORTHWEST AFRICAN AIR FORCES (R.A.F. ELEMENTS) 
SERVICEABILITY CHART, FEBRUARY - MAY 1943 
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D IAGRAM 33 

NORTHWEST AFRICAN AIR FORCES (R.A.F. ELEMENTs) 
WEEKLY AIRCRAFT STATE , FEBRUARY - MAY 1943 
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During the period qf the regrouping of our annies, the Eighth Anny was 
halted east of the Mareth Line and the Axis held a strong defensive barrier, 
with all the advantage of interior lines of communication, fr.om the Mareth 
Line in the south along the Eastern Dorsal northward to the dominating 
features which controlled the entrance to the plains of Tunis and Bizerta, 

The Eighth Army opened its attack on the Mareth line on the night of 
20/21 March and by the end of the month the enemy's positions had been 
breached. Rommel hastily prepared a new line of defence from the coast 
along the Wadi Akarit westward to the hills of Djebel Zemlet el Beida, but on 
6 April the Eighth Army forced the Akarit positions and Rommel's forces 
withdrew northward that night, abandoning much equipment and many 
prisoners. fo the afternoon of the same day, forward patrols of the Eighth 
Army and of the United States II Corps joined in the region of Oued el Zitoun, 
and a complete collapse of the Akarit line forced the withdrawal of the Axis 
forces facing the United States II Corps positions near Guettar and Makna,ssy, 

On 8 April the British First Army's IX Corps attacked the Fondouk gap in 
the Eastern Dorsal and on the morning of 1 l April some of its advance units 
entered Kairouan. Here they made junction on the same day with X Corps 
from Eighth Army advancing from the south. 

The enemy continued to retreat and in the pursuit up the coast , land, sea, 
and air elements combined in driving him from his ports and aerodromes. 
By 7 April he had lost most of his forward airfields, and on 10 April combined 
air and ground attack drove him from the port of Sfax. On 12 April the port 
of Sousse was occupied. Both these ports were badly damageri but were 
ready for use by 13 April and 22nd respectively. The first convoy from Tripoli 
with supplies for the Eighth Anny arrived at Sfax on 14 April and by the end 
of the month the port bad discharged more than 14,000 tons of cargo. 

The general offensive was resumed on 22 April following the Eighth Army's 
attack on Enfidaville, and after bitter fighting Tunis was captured on 7 May 
and a week later all organised enemy resistance in the Cap Bon peninsula ended. 

After six months of varying fortune, Africa was cleared of all Axis forces ; 
from bases in Tunisia the Allied Air Forces commenced to pound the airfields 
and ports in southern Europe and the ports ofNorthAfrica were ready to receive 
the ships, equipment and Jllen, who, two months later, were to invade enemy 
soil. 1 

1 Diagrams 32 a nd 33 show the percentage and numbers of serviceable RA.F. aircraft ill 
the Northwest African Air Forces during the final stages of the North African Campaign, 
It will be noted from these diagrams that the numbers of operational a ircraft available 
dropped at the end o-f March as the result of the intensive fighting which took place at that 
period and again at the end of April during the first phase of the final offensive. It will 
be seen, b,owever, that the position was restored during the seveo days t.hat followed th­
periods which indicates that the .supply, servicing and repair organisation was adequate 
to meet requirements. . 
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Part VI 

THE INVASION OF SICILY AND 
THE ITALIAN CAMPAIGN 





CHAPTER 16 

MALTA 

The Maintenance Organisation of Malta in September 1939 

On the outbreak of war, the Royal Air Force at Malta comprised the Head­
quarters, R.A.F., Mediterranean, situated at Valetta, No. 202 Flying Boat 
Squadron at Kalafrana, and R.A.F. Station, Hal Far, which contained a small 
aerodrome used as a shore base for aircraft from carriers and a flight of aircraft 
to provide flying practice for the officers of the Headquarters.1 ' 

The maintenance base was at Kalafrana and consisted mainly of an aircraft: 
workshop with a personnel of approximately 60 R.A.F. and 120 Maltese and an 
engine repair shop having 40 R.A. F. and 100 Maltese. The work of these 'shops 
included repairs to Fleet Air A.nu aircraft, the flying boats of No. 202 Squadron 
~d the aircraft of the Headquarters Flight. In addition the base undertohk 
the storage and maintenance of all the equipment used by the Royal Air Force 
on the island. · 

In September 1939 No. 202 Squadron moved to Gibraltar, and a maintenance 
and repair party was formed at Kalafrana to undertake major inspections which 
might be required to aircraft coming from Gibraltar and Alexandria, to· wlii~ 
places the Fleet Air Ann maintenance party and most of tbe.ir equipment fia'1 
been transferred at the end of August. It was not until June 1940, after the 
entry of Italy into the war, that an R.A,F. local defence unit was formed and 
then it only comprised 4 sea Gladiators. When one of these -became unservice­
able, the remaining three, the only ones available for the defence, became known 
as Faith, Hope and Charity. Shortly afterwards, four Hurricanes on their way 
to the Middle East were retained. Hal Far, however, proved to be unsuitable 
for modem types and the defence unit had to be transferred to Luqa. 11 In the 
absence of a sufficient number of aircraft, the main problem was to keep every 
one serviceable. There were no spares for the Gladiators and all repairs were 
carried out with material cut down and adapted from Fleet Air Ann Sword­
fish aircraft parts. One of the Gladiators was patch~d so often in this way 
that it became known as the ' Glad.fish.' Replacement engines for the Hurricanes 
also presented difficulties. 

Development From June 1940 to December 19423 

From June 1940 onwards, Malta was responsible for the repair and main­
tenance of Gladiators, Hurricanes, Swordfish, S-underlands, Hu.dsons, Skuas, 
Seals, Londons, Glenn Martins, Wellingtons, Blenheims and Fulmarsin addition 
to various training types of aircraft. It handled eleven different types · of 
engine. Most spares were lacking and needs had to be met by improvisation 
and local manufacture from the raw materials available . . 
. 1 R.A.F. Station, Kalafraoa, O.R.B., 3 SepteinQeT l939. 
' 1 O.I.S. Med. Cmd., June-Oct. 1940. Appendix A. 

•. 1 Air H.Q., Malta. 0 .R.B., 1940-41. 
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There was a great shortage of skilled personnel and every device was employed 
to economise the labour of those available. Aircrafthands were locally trained 
to assist in aircraft handling, refuelling and between-flight inspections, super­
vised by a Group I tradesman. In spite of shortages in personnel and equipment, 
the constant air raids and damage to technical and living facilities, failures 
attributable to faulty maintenance were almost non-existent. Personnel, 
)lowever, worked long hours to maintain a serviceability of only 50 per cent. 

The basic policy of the Command during the winter of 1940-41 was primarily 
reconnaissance of enemy harbours, aero<lromes and shipping. Bombing raids 
were carried out on these targets, especially after the arrival at the end of June 
of No. 148 Wellington Squadron. Initially there were no maintenance crews 
acquainted with Wellingtons, but after a short delay an organisation was built 
up round a nucleus of experienced tradesmen who arrived from the parent 
station of the squadron, Marham, Norfolk. 

The development of Malta as a base for offensive operations added consider­
ably to the variety of the technical work and administration, and the combined 
necessities of repairs and maintenance had to be separated as often as possible 
to avoid the misdirection of technical energy by the operational units. In 
the case of the fighter squadron (No. 261) this was achieved by force of cir­
cumstance, as the operational part of the squadron was based at Ta Kali, 
and the ' garage ' party went to Hal Far; the disadvantages of this arrangement 
were of minor importance compared with the gains. The seclusion afforded 
to the heavy maintenance party was of inestimable value, and the total time 
required for any given piece of maintenance was" reduced below any figure 
obtainable were the squadron operating as a single unit, even though the same 
' garage ' system might be in use. 

The Wellington squadron nevei: had the personnel strength to permit of any 
but minor repairs, and the brunt of the repairs of the serious damage to these 
aircraft was borne by Kalafrana. The general policy was to keep the maximwn 
number of aircraft serviceable with the minimum number of man-hours, even 
though by so doing the remainder of the aircraft might be out of service for a 
longer proportional time than that saved by this short-term policy. 

The variety of aircraft types continued to grow, and in the period October 
1940----February 1941 another five varieties were repaired and/or serviced, 
vi1:., Loire 128, Special Photographic Spitfire, Bombay, Walrus and Whitley, 
making a total of eighteen types in eight months. 

There was no development of :-erious importance from the maintenance point 
of view during the remainder of 1941. The striking force was progressively 
increased and a second fighter squadron-No. 185 (Hurricanes)-was established 
at Hal Far in April. The spares situation became somewhat less acute and the 
personnel establishment was expanded, though the requirements always 
remained considerably in advance-of available facilities. The work on civilian 
shelters and similar defensive measures did not leave sufficient motor transport 
available for the projects which were recommended for the dispersal and pro­
tection of aircraft, stores and workshops. 

In January 1942 the damage to aerodrome buildings and to the aerodromes 
themselves was extensive and a considerable number of ajrcraft were damaged 
and destroyed on the ground. Rain was abnom1ally heavy and the durability 
of the dispersal areas was disappointing ; aerodromes were unserviceable for 
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days at a time. Invaluable assistance was rendered by the Army who supplied 
more than 2,500 men for aerodrome work ; dispersal areas were improved and 
.additional ones, together with new taxying tracks, wer~ constructed. 

In February the increased weight of attack became really serious. Damage 
to facilities, shortage of labour and , time lost in air raids, combined with the 
abnormally bad weather-it was the wettest winter for 40 years--reduced 
serviceability to a low level. The fighter serviceability was further reduced 
by a shortage of spares. Fighters had to provide escort for reconnaissance 
and bombing aircraft leaving and returning to Malta and this, with the water­
logged state of the aerodromes and other difficulties, brought about a serious 
reduction in the offensive effort. 

Tht- Blenheims were retu~ed to the Middle East to reduce the congestion 
at Malta and in March it was found necessary to return also No. 37 Squadron, 
as it was not possible to maintain an economical number of the squadron's 
Wellingtons in a serviceable state. The whole of the maintenance personnel of 
the Command was pooled and adjusted to speed up and maintain fighter 
serviceability. Great efforts were made to increase and improve the dispersal 
facilities, especially the erection pens. In this work invaluable assistance was 
given by the Army : 1,300 soldiers were detailed for the construction and 
enlargement of pens at Luqa, l!al Far and Ta Kali and 200 were employed at 
each aerodrome for the repair of runways and tracks after attacks. When 
batches of new aircraft arrived, soldiers were employed on refuelling, re­
arming and general maintenance duties. The Malta police did similar excellent 
work alongside the soldiers, but the civilians continued to give trouble in 
spite of inducements in the nature of danger pay. 

During March 1942, 31 Spitfires from Gibraltar were flown in by H.M.S. Eagle, 
and a further Hurricane squadron with 21 aircraft arrived from the Middle East. 
lt was still not possible, however, to avex:age more than 12 serviceable aircraft 
per day in March and this figure fell to 6 in April, when, for a period in the middle 
of the month, it was not possible to have any fighter aircraft airborne at all 
due to unserviceability. 46 Spitfires arrived on 20 April. The arrival of these 
reinforcements lent new life to the defence. From the lesson learnt on the forme£ 
occasion plans were made for the rapid tum-round of future arrivals of new 
aircraft. 

(a) Each aircraft on arrival was met and directed by a runner to a dispersal 
pen.· 

(b) Each pen had ready a supply of petrol {in tins, for refuelling by hand 
owing to shortage of bowsers and the number of aircraft to be 
dealt with simultaneously), oil, glycol and ammunition; there were 
armourers, fitters, electricians and two soldiers to assist, lent by the 
Army. 

(c) The necessary arming, refuelling, etc., was then done, and within 35 
minutes of touch-down serviceable aircraft were able to be 
'scrambled. 

(d) A great deal of motor transport was lent by the Army and this was a 
factor essential to the success of the tum-round. 

(e) To report serviceability and bring aircraft to readiness a complex 
signals organisation was necessary owing to the large distances 
between aerodrome control and dispersal pens. For this, Army 
W (I sets, despatch riders and visual signals were used. 
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l • , (/). Each pen had an experienced Malta pilot ready to take over the 
machine. · 

(g) Crews remain~ in the pens all day, being fed there, and ready to deal 
with each aircraft immediately it landed again. 

With the arrival of a further 60 Spitfires on 9 May, air superiority was rc­
,gained. The same arrangements for rapid servicing enabled aircraft to land, 
refuel and rearm and take off again within 12 ntlnutes, The intensity of 
fighter operations then reached a new record, two or even three sorties a day 
being required of serviceable aircraft. Such a standard would have been 
impossible of attainment without the assistance of the Army, since the practice 
of holding a me.intenance crew permanently at each dispersal was extravagant 
in man•power. There were at least two soldiers in each crew and these crews were 
at their posts for 15 hours a day. The personnel in the repair shops were similarly 
qilled upon for exceptional efforts. A normal home station, supported by a 

· ~aintenance unit and carrying 32 aircraft, had an establishment of over 2,000 
'men, whereas Malta, without a supporting maintenance unit, had 1,950 men, 
excluding outside help, to maintain a wide range of aircraft averaging 130 in 
'number during March, April and May. 

Although the shortage of M.T., petrol and rollers had held up the con, 
struction work after the assistanceof theAnny had relieved the labour problem, 
,ZJ miles of dispersal track and over 260 dispersal points bad been completed 
between 1 June 1941 and 12 May 1942. At Luqa the tracks were built to take 
Wellingtons, and Luqa remained the only aerodrome capable of operating that 
.type and the only runway which remained serviceable during the heavy rains 
of the. winter of 1941--42. 

Any possibility of putting workshops underground had to be shelved as the 
miners were all employed on the construction of civilian underground shelters, 
The only alternative was dispersal, and 60 per cent of the aircraft repair work 
at Kalafrana was moved to Gzira, including instrument, armament, airscrew 
'and tank repair and coppersmith shops. Stores were distributed to 27 houses 
throughout the Island. Tentative plans were, however, made for t};ie accom• 
modation underground of workshops, hangars and living facilities. The des­
truction of the main stores in May was a serious blow, though dispersal reduced 
the losses to a minimum. 1 

1 In May 1942 it was necessary to withdraw personnel from the workshops to 
assist with the servicing of the newly arrived fighters, and the output for May 
was stated to be a low rate. 2 

The following figures show the output in May and subsequently :-

1942 Aircraft Engines Salvaged Salvaged 

May 
June 
Aug. 

,,,.Sept. 
Oct. 
Nov. 
Dec. 

i No. 143 M.U. O.R.B. 

8 
15 
8 

10 
11 
11 
4 

19 
_25 

13 
33 
44 
29 
36 

• R.A .F. Station, Kalafrana, O.R.B. 

Airframes fai,gines 
46 51 
16 45 
17 41 
11 32 
36 51 
12 32 
16 64 

2.82 



Further reinforcements reached Malta during June, 27 Spitfires arriving on 
3 June and 32 more on 9 June. A convoy arrived from the west on 15 June. 
The enemy attacks were greatly reduced whereas Malta was able to resume an 
offensive of greater magnitude than before, tbe striking power being increased 
by the arrival of Beaufigbters, Beauforts,. Wellingtons and Baltimores. 

The average daily serviceability of the Spitfires durin,g the course of opera­
tions was 95 per cent, the total number of serviceable aircraft .being 165. To 
maintain so high a rate of serviceability it was necessary to draw heavily on the 
aid of the Army. All work was stopped at the Command repair shops to 
provide a nucleus of skilled tradesmen in the dispersal pens ; Army assistance 
included 34 officers, 1, 138 men, 114 trucks, 14 bren-carriers and 16 motor-cycles. 

During August 1942 work was started on the movement of the general 
engineering section machine shop to the caves at Tal Handak. This section and 
t~e electrical repair and salvage section completed their moves during October. 
The transfer of the engine repair section, except for the test bench and cylinder 
bay, was completed by the end of November. 

The enemy resumed heavy daylight bombing raids at the beginning of October, 
but the fighter defence proved too strong for him and he resorted to fighter­
,bomber nuisance raids. The attacks did, however, necessitate the temporary 
~spension of work on the output of aircraft, personnel concentrating on repair 
fUlcl production of components and forming dispersal parties on the aerodromes. 
:·. r 
. Although the Axis offensive never became dangerous after the spring of 
)942, it was not possible for Malta to maintain a powerful offensive for any 
considerable period owing to the acute shortage of aviation fuel On 80 Novem­
Jrer 1942 there was only a week's supply of fuel for Malta's 14 squadrons. From 
jhis time onwards, however, after a convoy reached the Island from the east 
bringing considerable supplies of petrol, the Malta squadrons were able to assume 
a general offensive policy, which was maintained against southern Italy, Sicily 
$Dd North Africa and the supply convoys to Tripoli and Tunisia until the Axis 
,&urrender in North Africa on 13 May 1943. 

As the danger of renewed Axis attacks became increasingly remote, the 
dispersal of facilities at Malta became more of a handicap than an asset. In 
February 1943 a large part of the general engineering section was moved from 
Tai Handak back to Kalafrana. 

The formation of the Main_tenance Wing, Malta, took place in November 1942. 
Prior to this date such repairs as bad been carried out on bomber aircraft at 
Luga had been on a very limited scale. As early as the beginning of 1941 a 
civilian party, controlled by the airframe repair section at Kalafrana, had been 
sent io Luqa to carry out such repairs as were-possible with the very limited 
equipment at its disposal. Towards the end of 1941 the party was augmented 
py personnel from Luqa and was absorbed into the organisation of that station. 
Its work continued throughout 1942, almost entirely on Wellingtons. 
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CHAPTER 17 

THE INVASION OF SICJLY, OPERATION HUSKY 

The Plan to Invade Sicily by Anilo-American Forces 
The decision· to undertake the invasion of Sicily was made at a conference 

held at Casablanca in January 1943, by the Combined Chiefs of Staff in con­
sultation with the President of America and thP. Prime Minister of Great 
Britain. 

The planning staffs of both countries were directed to report on the earliest 
feasible date for the invasion, and on 22 January 1943 the target date was set 
provisionally for the favourable period of the July moon. The Allied C-in-C, 
was charged with the overall responsibility for the detailed planning, and with 
the necessary preparation and execution of the actual operation, the object of 
which was to seize and hold the island of Sicily as a base for future operations.1 

The plan of campaign was briefly as follows :-

The first phase was to consist of preparatory measures by the air and naval 
forces to gain air superiority, and to neutralise enemy naval efforts. The second 
phase was to he the simultaneous assault on the south-eastern corner of Sicily 
by eastern and western task forces. The western task force, consisting of the 
U.S. Seventh Army, was to sail from the North African ports, whilst the 
eastern task force, comprising the British Eighth Army, was to sail from the 
Middle East. The two convoys were to rendezvous south-west of Malta on 
D minus 1 day ready for pre~dawn landings the following morning, the main 
objectives of which were to be the seizure of airfields and the ports of Syracuse 
and Licata. The assault was to be preceded by British and American airborne 
landings from airfields in North Africa. The third phase was to be the establish­
ment of a firm base from which to conduct operations for the capture of the 
ports of Augusta and Catania and the Gerbini group of airfields. Finally it was 
planned that with these facilities in their possession the Allies would then be 
able to proceed with the reduction of the island. 

As regards the Allied Air Forces, a scheme was drawn up for an eastern air 
task force to support the Eighth Army and attached units and a western air 
task force to assist the U.S. 9eventh Army. In the initial stage the greater 
part of the former would be based in Malta, under the command of the A.0.C., 
Malta. The American squadrons allotted to support the U.S. Seventh Army 
were to be derived mainly from Tunisia and accordingly came under the 
command of the A.O.C. of the western air task force. Both air task forces were 
to be under the control of the A~O.C. Northwest African Tactical Air Force. 

The Allied medium and heavy bomber squadrons of the Northwest African 
Air Forces were to continue to operate from the Nortll West African mainland, 
and the U.S. and R.A.F. heavy bombers under the control of the Ninth V.S. 
Air Force were to continue to function from Cyrenaica. 

1 C.C.S. 171/2/D. 
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The Afr CommanderAn-Chief, Mediterranean, was to control all air forces 
taking part in the operation from a Command Post established at La Marsa 
which was virtually one large headquarters embodying all the Commands. 

After the completion of the first phase of the operation the role of the Allied 
Air Forces was to provide an air escort for the assault convoys, and after the 
lanilings to provide air cover over the beaches by night and day, with the 
subsidiary task of attacking enemy movement towards the assault areas. Once 
the landing ha9- been established they were to maintain air superiority and 
operate in direct support of the advancing land forces. Finally they were to 
prevent as far as possible a successful evacuation of the island by the enemy. 

The air position of the Tactical Air Force operational units prior to the 
invasion was :-

(a) The main fighter force located at Malta, Gozo and Pantelleria. 

(b) A small fighter force, under XII Air Support Command, retained for 
tactical bomber escort and located on airfields on the eastern side 
of the Cap Bon peninsula. 

(c) A tactical bomber force located at airfields on the Cap Bon peninsula. 

(ci) A fighter-bomber force under the Desert Air Force retained in the 
Tripoli area. 

(e) Lightning (P-38) Groups of the Strategic Air Force temporarily 
allocated to the Tactical Air Force at Mateur (North Africa). 

Relatl've Air Stren~ths 1 

The Allied Air Forces in the Mediterranean area were infinitely stronger than 
those of the Axis. For all operations connected with the Sicilian invasion it was 
estimated that a front-line strength of approximately 4,000 aircraft was available 
This figure did not include the large American glider force. 

The R.A .F. squadrons provided the majority of the single- and twin-engined 
offensive and defensive fighters and coastal aircraft, whilst the bomber and air 
transport forces were composed principally of American units. The night 
bomber force, however, consisted mainly of R.A.F. Wellingtons, Liberators and 
Hal.ifaxes. 

On the eve of the invasion the German and Italian air forces had a total of 
1,800 to 1,900 aircraft, excluding transport types, based in Italy, Sicily, Sardinia 
and southern France. 

The serviceabjlity -of enemy aircraft in the Mediterranean area in general was 
estimated to average 50 per cent., whilst in the battle area it was undoubtedly 
less. 

Arrangements for the Supply of Aircraft 
The output of repaired aircraft from the Delta would be ferried to No, 136 

Maintenance Unit, Berka ; from the repair organisation at Tripoli to No. 117 
M.U. 1 Azizia; and from North West African repair units to No. 162 M.U., 
Setif. ew aircraft would be delivered and distributed as follows :-

IA .H.B./11 Jl/33. 



{a) British single-engined fighters : erection at Casablanca and Gibraltar, 
passing through a pool at Ras El Mar to Setif or A:zizia according tq 
whether they were destined for N.A.A.F. units and U.S.A.A.F. 
operating from overseas bases or for the Middle East units and 
R.A.F. units operating overseas. 

(b) American single-engined and certain twin-engined fighters : erection at 
Dakar, Casablanca, Oran and Alg,iers and delivery to units by N.A. 
Training Command. 

(c) British twin-engined types : flown to Ras El Mar from United Kingdouj 
bases and allocated in bulk to Seti( or Azizia for N.A.A.F. or Middle 
East units respectively, distribution under N.A.A.F. or M.E. control 

(d) British heavy bombers : flown to Ras El Mar and distributed by 
Mediterranean Air Command to N.A.A.F. or M.E. 

(e) American twin-engined types and beavy bombers; flown from U.S.A. 
to Marrakesh and distributed to N.A.A.F. as required. 

Although the majority of aircraft would arrive via the North African route, 
the southern route also would be used : British single-engined types would be 
erected at Takoradi and serviced at No. 135 M.U. ; American single-engined 
aircraft for both R.A.F., M.E., and the Ninth Air Force would be erected at 
Accra and o. 107 M.U. and serviced in the Delta area. All these airci:aft 
would be passed through No. 136 M.U., Berka, and opto No. 117 M.U., Azizia, 
as required. Baltimores for R.A.F. , M.E., were being flown from U.S.A. to 
Takoradi, serviced in the Delta area and passed forward through Nos. 136 and 
117 M.U.s. All British multi-engined types, including those for India, would be 
rnuted via North West Africa, though certain heavy bombers for the U.S. Ninth 
Air Force would continue to be flown into Egypt from U.S.A. via Khartoum . . 

' The method of distribution of aircraft from the holding units was covered 
in Middle East Maintenance Instruction No. 3 and in the corresponding instruc­
tion from Northwest African Air Service Command. No. 214 Group in Tripoli• 
~ania, No. 212 Group in Cy.renaica and No. 206 Group in Egypt were responsible 
for movements of reinforcement aircraft in their respective areas, the re• 
inforcement of fighter and light bomber squadrons operating in Malta and Sicily 
being directly controlled by No. 214 Group. N.A.A.F. units operating from the 
µi.ainland were to be rein.forced from squadron pools l,lllder the control of H.Q., 
~oastal Air Force and H .Q., Tactical Air Force, replacements being called up 
from No. 162 MD., Setif, tbrqugh Northwest African Air Service Command. 

The-Role of Malta in the Maintenance Plan1 

The part played by Malta in Operation Husky was extensive as it was 
abnost ideally situated geographically in relation to No,rth Africa and to Sicily, 
the island to be invaded . 

• Until the eastern air task force was established in Sicily the greater part of 
it was based in Malta, under the command of the A.O.C. of the Island. From 
this advanced base the air task force was able to play its full part in providing 
air coverage for the invasion. 

J MS. 103790/M, Plans. 
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Preparations for the Invasion of Sicily 

. The preparations for the use of Malta as ·an air base for an attack on Sicily 
bad commenced in J anua:,:y 1943. Arrangements were made for the re­
distribution of stores to enable the Island to build up supplies from a starvation 
level to the immense organisation required to maintain a force which became, 
finally, 35½ squadrons working at maximum effort. 

In February 1943 the depot was reconstituted as No. 143 Maintenance Unit 
and its expansion was commenced by t,he establishment of ' C ' and ' D ' 
Groups at Ma.rsa and' F' Group at Casal Paw la. Requisitioning of accommoda­
tion proceeded on a large scale. Temporary assistance during the invasion of 
Sicily was provided by personnel from r os. 33 and 36 Air Stores Parks. 

The servicing and repair resources were divided into a Malta s·ervicing wing 
and a Malta maintenance wing. The servicing wing came into being, taking the 
servicing parties or repair and inspection echelons from fully established 
squadrons to fonn station servicing units and combining the latter into a servic­
ing wing. The station servicing units were normaUy controlled. by station 
engineer officers and undertook all inspections and repairs on site capable of being 
completed within 7 days, other than the minor inspections and repairs 
completed within 48 hours which were carried out by the squadrons.1 -

The maintenance wing consisted of (about 40) squadron personnel who were 
fonned into working parties for repair of arrframes and engines which were 
beyond the facilities of the squadrons or servicing wing. These personnel were 
under the maintenance wing for technical control but were accommodated and 
administered under station arrangements. Apart from airframes the main­
tenance wing undertook repairs to engines involving the change of main compo­
nents and the rectification of minor defects, always provided that the total held 
did not exceed their workshop's capacity ; all others, more especially major 
repairs, were to be returned to the mainland. i 
.-

The maintenance wing repair sections handled all Category II and UI aircraft, 
and were responsible for the preparation of all aircraft for 'Flyout' repairs.3 

The build up of the air forces in Malta and Sicily was to proceed on the following 
lines. Initially Malta was to be filled with single-engined fighters. As airfields 
became available they were to move into Sicily where they would be maintained 
by the servicing commando units until the arrival by sea of their own flight 
personnel. Their place in Malta would be taken by fighter.bombers which would, 
in their turn, also move on to Sicilian a.irlields, under the control of the Desert 
Air Force. Malta was then to call in the light bombers and retain only 5 
Spitfire squadrons for protection of the Island and of shipping to Malta and 
Sicily. The only hitch in this plan was a delay in bringing into use the aero­
dromes in the Licata-Gela area due to the omission to.move supplies forward 
from the beaches. 

1 S.927 Eng. 
'MS.103789. 
1 All aircraft, on sustaini11g damage, were categorised as follows :-

Category 1 Repairable in 7 days. 
Category IIA Repairable (Flyout) . 
Category IIB Repairable by Maintenance 

(Ship out) , 
Category HI . . Burnt or missing. 
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Fm: Operation Husky the maintenance policy with regard to Malta was as 
follows ;-

(a) Supply. To build up, prior to D minus 21, stocks of equipment of all 
kinds to cover the known increased commitments. 

(b) Repair. To restrict the amount of repair work to be done in Malta, 
wherever possible, and to use the maximum facilities existing on the 
mainland. This was necessary because of the limited repair capacity 
of Malta in relation to the number of squadrons involved and the 
difficulty of moving both serviceable and unserviceable equipment 
into and out of the Island. 

The function of the maintenance organisation on Malta was therefore 
limited to :-

(a) Daily maintenance,. servicing of aircraft and M.T. up to}r . d 
48 hours. n squa rons. -

(b) Repairs to aircraft up to 7 days on site, including minor}Maintenance 
inspections and engine changes. Wing, Malta. 

(c) The salvage and despatch of airframes, engines and}Maintenance 
accessories beyond 7 days. Wing, Malta. 

(d) M.T. repairs by the motor transport repair section. }Maintenance 
Wing, Malta. 

All aircraft requiring engine chaQges and repairs in excess of 7 days were to be 
flown to the mainland, and where this· was not possible they were to be trans­
ported by air or sea at the first opportunity. 1 

The Maintenance Organisation for the Eastern Air Task Force 

The Major Repair Policy 
No special maintenance organisation was set up prior to the assault as it was 

decided to base the major repair arrangements for Operation Husky upon the 
normal existing maintenance units in North Africa and the Middle East. The 
factors which led to this decision were :-

(a) The anticipated duration of the campaign and the size of the island of 
Sicily. 

(b} The available capacity of the existing maintenance organisation on the 
mainland and the security of the lines of communication to them. 

(c) The impending invasiqn of Italy and the need to establish a major 
repair and supply organisation there as soon as possible. 

The Servkin~, Repair and Salvage Arran~ements 
The build up of the servicing, repair and salvage organisation on Sicily was 

planned to commence on ' D '.J)ay and to continue through five stages, 
culminating on D plus 42 with the reversion of the responsibility for the maift. 
tenance of the air forces on the island to the U.K.t 

The arrangements for units and their function during each successive stage of 
the operation were as follows :-

1 The details of the maintenance organisation 011 Malta for Operation Husky a.re set out 
in Appendix 40. 

a A.H.B./lI Jl/193, 
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Stage 1 (A). 1 The initial servicing arrangements were largely based upon the 
employment of the servicing commandos who were to be the first technical 
units of the air forces to land. In the first place they were to organise fuel and 
ammunition dumps at airfields or airstrips and to ensure the rapid refuelling 
and rearming of aircraft; secondly, to undertake as much minor repairs and 
servicing work as possible until the arrival of squadron ground personnel in 
Stage 2. Aircraft repairs beyond their capacity were to be flown to base or 
collected in a dispersal area. Each unit was to land v;ith sufficient technjcal 
equipment to maintain four fighter squadrons for nine days. To cover this 
requirement it was decided to employ six servicing commando units as follows:-

' D ' Day : R.A.F. S.C.U.s Nos. 3201 and 3203, ex North West 

'D' Day: 

D pl1~ 3-7: 

Dph,s 5 : 

D pl1ts 5: 

Africa. To be equipped with Spitfire V and Kitty­
hawk spares and equipment and, in addition, to 
cover the servicing of Spitfire IX aircraft. 

R.A.F. S.C.U. No. 3230 mounted in the Middle East. 

R.A.F. S.C.U. No. 3232 ex Middle East, by ferry from 
Malta. 

R.A.F. S.C.U. No. 3226 ex U.K. To be equipped for 
the servicing of Spitfire V and Beau.fighter night 
squadrons. 

R.A.F. S.C.U. No. 3204. To be equipped for servicing 
Spitfire V and also to cover Spitfire IX aircraft . 

In addition, R.A.F. S.C.U. No. 3231 was held in reserve at Malta for ferrying 
to Sicily should the need arise. 

Stage 1 (B). When advised that airfields or airstrips were ready and that 
supplies of petrol, oil and lubricants (P..O.L.) and explosives were available, the 
squadrons were to fly into Sicily as planned. 

Stage 2. Squadron 'A' gTOund parties, established to a nine-day light assault 
scale and complete with M.T. and squadron equipment, were to be ferried into 
Sicily from Malta, or, where the supply of transport aircraft would permit it, 
flown direct to their respective airfields. On arrival they were to take over the 
one flight of the squadron, leaving the other to the servicing commandos. 

With the arrival of the squadron ' B ' parties, who would take over the second 
flight of the squadrons, the R.A.F. S.C. lJ .s were to become temporary repair and 
salvage units on the basis of one servicing commando unit to each wing. The 
wings were to assist and direct their operation. At this stage the R.A.F. 
S.C.U.s were also to assist squadron personnel in aircraft repairs, the limit now 
being raised from 24 hours to 48. 

Stage 3. D plus 14. No. 40 Air Stores Park-(A.S.P.) with 28 days' pack-up 
for five Kittyhawk squadrons and five and a half Spitfire squadrons, No. 59 
Repair and Salvage Unit (R. and S.U.) and No. 3 Motor Transport Light 
Repair Unit CM.T.L.R.U.) with 28 days' M.T. spares pack-up were to be con­
voye_d in from Tripoli. No. 135 A.S.P. with 28 days' pack-up for nine Spitfire 
squadrons and one Beaufighter squadron, and No. 108 R. and S.U. were to be 
ferried in from North West Africa. 

, I.P.S./107/Eng. 
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Stage 4. D plus 28. The reinforcements for Nos. 40 and 135 A.S.P.s with. 
28 days' additional pack-up and additional equipment for the R. and S.U.s. 

Stage 5. D Pl•us 42. The responsibility for the maintenance of the air forces on 
the island reverts to the United Kingdom. 

The Function of the Repair and Salvage Units (R. and S.U.s)t 
The main function of these units during the operation was to be the rectifi­

cation of easily repaired afrcraft for return to service as soon as possible. It was 
anticipated that the salvage of aircraft on Sicily would be adversely affected 
by the difficult nature of the terrain, which would not only restrict motor 
transport access to crashed aircraft, but would also increase t he time required 
to collect damaged aircraft to such an extent that their collection would become 
uneconomic. Instructions were therefore issued to adopt a policy of ' cannibali­
sation' with the object of making as many aircraft serviceable as possible in the 
shortest time. The mobile salvage parties wei:e to be deployed for collecting 
aircraft for bringing back to the R. and S.U. base, but the range of their oper­
ations was not expected to exceed an average of 30-40 miles. Owing to the 
mountainous nature of the terrain, opportunities for repair on site for' flying-in' 
to the main base or Malta were expected to be rare and aircraft would usually 
have to be dismantled for transporting on 3-ton tenders. 

The Function of the Mechanical Transport Light Repair Units 
As all the vehicles to be used in the initial stages of the operation were to be 

new, the main function of the M.T.L.R.U.s was to be the repair of damaged 
"M.T. by the replacement of components and the salvai:,aing of vehicles either for 
repair or reduction to produce. The range of the M.T. salvage parties was 
restricted to the proximity of their base because of the anticipated congestion 
on ,the narrow roads of the island. The supply of M.T. spares up to D plus 28 
for vehides common to the Services was an Army commitment and the R.E.M.E. 
units would therefore also be available to render assistance to R.A.F. M.T. 
on repairs which were outside the immediate facilities of the M.T.L.R.U.s. 

The wastage of M.T. up to D plus 28 was expected to be considerable and 
instructions were therefore issued for extra care to be taken of vehicles during this 
vital period, especially in view of the fact that no substantial replacements 
might be possible until D plus 42. 

An Outline of the Operational Aspect of the Sicilian Campaign: 2 

The initial landings on Sicily were made as scheduled despite a heavy sea 
swell, and as only slight opposition was encountered from the coastal batteries 
all planned beachheads were rapidly established. On 10 July the ports of 
Syracuse. and Licata were captured, together with the landing grounds at 
Pachino and Licata. 

By 11 July the enemy were in a position to launch a counter-attack in the. 
Gela area but this was repulsed after some small initial success. The port. of 

1 lPS/107/Eng. 
• A.M. File CS.23602. 
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Augusta and the airfields at Comiso and Ponte de Olivo were taken on 12 July 
and the following day an advance was in progress on all sectors; the assault. 
on Sicily had been successful and the requirement was to_ enlarge the bridge­
head. 

Airborne landings were synchronised with the seaborne assaults. These 
consisted of approximately 350 aircraft under the control of Troop Carrier 
Command and were made in the Syracuse area (glider-borne mainly) and in the 
Ponte de Olivo area (parachute troops). The Tactical Bomber Force operated 
in conjunction with these operations with diversionary attacks in the Catania 
area and bombing attacks in the vicinity of the dropping zones which included 
incendiary bombs as navigational markers. Night-flying Hurricanes of No. 73 
Squadron from Malta were also employed to blanket the searchlights with 
cannon fire. 

The glider-borne operations were adversely affected by strong winds from the 
north west which caused gliders to be cast off too soon and a proportion landed 
in the sea, or just on the shore. Operations in the central sector went as 
planned. This was the largest airborne operation yet attempted by Allied forces, 
and bearing in mind the limited experience of the crews in the transport aircraft, 
the result was reasonably satisfactory. 

It had been appreciated that the enemy would use his full air effort against 
the slupping and beaches from early on' D · Day, with the object of disorganising 
the whole operation at the outset. The plan formulated to counter this develop­
ment was to provide continuous air patrols over the beaches during the hours of 
daylight, and by night to have Malta-based night-fighters controlled from 
L.S.T.s moored off the beaches. The anticipated high scale of enemy air effort 
did not materialise in full, and by last light on 'D ' Day 12 craft only out of a 
total of some 2,000 ships and numerous other craft had been damaged by air 
attacks. 

The 13 July saw a general advance from the l;>ridgehe~ds in all sectors, but in 
'the. Eighth Army area., however, the thrust along the coast to Catania on 16 
July met stiff opposition and little progress was made. This situation persisted 
in the Catania sector and denied the use by the Allies of airfields in the Gerbini 
plain'. 

Meanwhile, the U.S. Seventh Army was pushing vigorously north and west 
from their bridgeheads on the south coast and captured Enna on 20 July and 
Palermo on 22 July. There was little opposition and the speed oi advance was 
strikingly rapid, so that by 24 July the western half of the island of Sicily was 
captured together with a vast number of Italians. The Seventh Anny now 
turned eastwards where it encountered inc:teasing German resistance along the 
north coast and on the inland road through Nicosia and Troina. 

At the end of July, pressure was being exerte~ on the enemy in all sectors 
a,nd there was a slow but steady advance. On the Eighth Army front the 
Canadians had captured Agira and were moving on Regalbuto which was 
captured on 2 August, this was followed on 5 August by the occupation of 
Catania and a further movement northwards. 
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1n the face of difficult terrain and strong opposition, the Seventh Anny were 
at this time making little p1ogress, but on 6 August, however, Troina was 
captured and an advance started towards Caesaro which was occupied on 8 
August. In the coastal region two successful seaborne landings were made 
behind the enemy lines and quickened the tempo of movement somewhat. 

On the evening of 16 August the Seventh Army entered Messina and firing 
ceased early the following morning. The capture of Sicily had been achieved, 
and 6,500 Germans and 125,000 Italian prisoners taken. 

From the time of the breakout of the land forces from tbe beachheads the 
role of the air forces became protective cover for shipping, beaches and ports, 
direct assistance to the land forces, and the prevention of the withdrawal of 
enemy forces to southern Italy. 

The continuance of protective cover whilst concentrations of shipping 
remained was essential. The scale of fighter protection required by day was, 
however, appreciably reduced after the 13 July when the enemy suffered severe 
losses from what proved to be his last heavy day attack. 

The Maintenance Or~anisation at Malta during the Operation 

The maintenance project at Malta proved satisfactory, the serviceability 
rose from 87 per cent on D minus 1 day to 95 per cent after 3 days of maximum 
effort and was, on the average, 88 per cent for the Unit Equipment aircraft of alL 
Spitfire squadrons during the period 8--17 July. This was due in large measure 
to the 30 replacement aircraft, called forward on ' D ' Day, which enabled a 
station reserve to be maintafaed for the immediate issue of replacements. 
The servicing echelons were withdrawn from units to work with the Command 
roaintenaoce organisation and flights were limited to daily inspection and minor 
adjustments only. 

Maintenance Wing, Malta, took on all the work it could bandle, though many 
of the casualty aircraft were sent from Sicily for repair in the Middle East 
maintenance units. The following figures illu.strate the volume of work falling 
upon the Kalafrana base organisation, as compared with the other months of 
1943. 

1943 Airframes Engines Airframes Etigines 
Repaired Repaired Salvaged Salvaged 

J anuary 21 38 10 55 
February 20 33 8 57 

March .. 33 36 13 36 
April H 40 12 62 
May 18 29 15 39 
June 10 18 21 48 
July 21 40 - 41 105 

August 17 19 17 94 
September 12 10 4 44 
October 18 17 10 34 
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In August 1943 the Maintenance Wing was reorganised. The armament repair 
section was moved from Gasan's Garage, Gzira, to Kalafrana and the propeller 
repair section from Muscat's Garage, Gzira, to Gasan's Garage, thus freeing 
Muscat's Garage for the use of the equipment branch. The general engineering 
and motor transport repair sections were moved to a repaired hangar on the 
north slipway, freeing the original engine repair shop for aero-engine repairs 
which were subsequently moved back from the caves at Tal Handak. The 
parachute repair section also was mo:ved to Gzira. 

The Beach Organisation 

The initial landings were made as scheduled despite a heavy sea swell on the 
beaches. Due to the slight opposition encountered from the coastal batteries 
and to the adequate air cover provided, all planned beachheads were rapidly 
established. 

Among the first R.A.F. formations ashore were the newly created 'beach 
bricks' whose function was, first, to supervise the unloading of R.A.F. stores 
and the passage of R.A.F. units across the beaches and, secondly, to provide 
detachments for the explosives, petrol, oil and lubricants (P.O.L.) and general 
stores dumps in the Army maintenance area. The governing principle worked 
on was that no stores or member of the R.A.F. should be able to cross the 
beach at any ~tage of the landing without the knowledge of the Beach Brick 
Commander. There were three types of beach brick used in Husky, created 
respectively by the United Kingdom, North Africa and the Middle East. 

(a) The United Kingdom beach organisation was composed of two bricks 
under a sub-base RQ. It included two large. M.T. repair sections of 
18 men each to deal with drowned vehicles. 

(b) The North African beach organisation operated with a sub-base H .Q. 
and three bricks. In this case the brick establishment of 2 officers 
and 24 ranks in each brick, with an operation sub-base H.Q. of one 
squadron leader and a small staff. 

(c) The Middle East bricks each consisted of S officers and 35 other ranks, 
including 2 officers and 17 other ranks for explosives duties and ear­
marked for eventual transfer to the air ammunition parks. 

In general, the R.A.F. beach brick components were successful in carrying 
out the tasks for which they were designed, and there is no reason to suppose 
that the case would have been different had stiffer opposition been encountered 
in the early stages of the invasion. 

Supplies of Petrol, Oil, Lubricants and Ammunition 

The plan did not envisage the entry of an air ammunition park (No. 121 
M.U. A.A.P.) into Sicily until D plus 14. Until then the supplies of P.O.L. and 
ex_plpsives were to be handled by the dumps formed, and controlled by each 
beach brick. In fact, No. 121 M.U. dumps were opened at Pachino on D plus 3 
and at Priolo, north of SJracuse, a few days later. Through these it was able 
to centralise and control the flow of supplies from the beaches. 
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THE CAPTURE AND OPERATIONAL DATES OF AIRFIELDS IN 
SICILY UP TO 31 JULY l943 

Map I Size of Strip Work Airfields Name 
Ref. in yards Commenced Operated 

I 
July July 

*Pachino .. . . H.9691 1400 X 300 10 14 
1100 X 200 

Mancini . . . . H .9698 1200 X 100 13 15 
Lentini East .. H.8457 1200 X 80 17 22 
Lentinj West .. H.8057 1200 X 175 21 25 
Cassibi]e . . .. J.1021 1500 X 100 14 l6 
San Francesco . . H .8354 1100 X 50 27 31 
Agone . . .. H.9559 1200 X 100 18 22 
Scord.ia . . .. H .7854 1200 X JOO 26 31 
Palagonia .. . . H.6058 1250 X 125 29 31 
Agrigento .. . . G.6552 1533 X 50 17 20 

*Bisceri .. . . H.4433 1400 X 150 16 19 
*Comiso . . .. H.5422 1800 X 55 12 13 
*Ponte Olivo . . H.2837 1667 X 360 12 15 
Gela West .. . . H.2032 1850 X ;} 1930 X 16 19 

1870 X 
Gela East . . .. H.2429 2000 X 67} 12 16 

2200 X 100 
Licata South .. G.9136 2000 X 67 11 16 
Mt. Lungo . . .. H .1534 2000 X so} 21 26 1500 X 50 
Cornrnelli .. . . H .1237 1667 X 67 18 21 

*Castelvetrano .. F.9299 1300 X 72 29 31 
Termini East . ' B.8730 2000 X so 27 31 
Termini West .. B.8130 

I 

2000 X 50 27 30 

• Airfields in existence b ut in need of repa.it- or improvement. 

No optimum build-up had been planned and had it not been for the flexibility 
of the Malta ferry full advantage could not have been taken of the rapid advance 
of the ground forces. · 

The Servicing Commaodos1 

The fact that the servicing commandos were not employed to the extent 
anticipated was due to the following reasons. In the first place the landing 
grounds were not ready quite as early as had been expected and this delayed 
the' fly-in ' of squadrons so that full advantage could not be taken of the .flexi­
bility of the Malta ferry to land squadron ground personnel. 11 This, together 
with the low casualty figures of personnel and aircraft, tended to make the 
servicing commandos largely redundant. 

1 IPS/100/6/1 Admin. A.M. File CS.23602. 
1 The role, organisation and equipment of the servicing commandos for Operation Husky 

are shown in Appep.dix 36. 

294 



The first servicing commando unit to land in Sicily, No. 3201, went ashore 
near Pachino early on the morning of• D' Day-10 July. Pachino airfield 
was occupied the next day and from 12-15 July the commando personnel 
worked from dawn to dusk, and even through the night, servicing the Spitfires 
of No. 244 Wing. 

The squadron 'A' parties arrived on 15 July and two days later two commando 
flights moved forward to Cassibile. In the following days they serviced Kitty­
hawks of No. 239 Wing and aircraft of No. 57 U.S.A.A.F. Pursuit Group. 

The second commando unit in Sicily landed at Syracuse from Malta on 17 
July and spent the next two days collecting and dispersing supplies. They were 
in operation as a servicing unit for less than a day before the squadron 'A' 
parties were flown in. They were subsequently moved to Agone and Lentini, 
but the squadron personnel arrived before the first ait:craft. 

Sufficient commandos were used to service 16½ Spitfire squadrons and 2½ 
Beaufighter squadrons, but it was some time before they were ahle to provide 
servke for th.e squadrons as satisfactory as would have been expected from 
personnel trained with the squadrons. ThethreeNorth WestAfricancommando 
units Nos, 3201, 3202 and 3203 were, however, highly trained technically and 
had been operating continuously in N.W. Africa since the Torch landings. 
The remaining five units had been newly formed. As the units were able to 
walk ashore and occupy airfields which had already been cleared by the assault 
forces their commando training, given at some expense i~ technical efficiency, 
was of minor value. Their specialist value was also short lived, as after the 
initial stages of the campaign they had to be absorbed into squadrons and other 
technical units, and this raised considerable administrative problems. 

It was felt that had less favourable circumstances been encountered in Sicily, 
the commandos would have been justified as they would have provided valuable 
flexibility in enabling squadrons of different types to land at new airfields at 
short notice ; would have relieved the military authorities by their ability to 
defend their positions and aircraft; their training would probably have enabled 
them to maintain their efficiency under fire to a greater extent than could have 
been expected from squadron personnel ; by absorbing the first shock of casualties 
they wo-old have saved squadron personnel who would have generally been more 
difficult to replace, and finally, by the elimination of commando units from an 
initial assault an appreciable increase in ~quipment scales would have been 
necessary for the squadron advanced parties, which would consequently have 
suffered in mobility. 

As a result of the experiences in Sicily certain alterations were made in the 
training and equipment of the servicing commatidos. The m_ost important change 
was the inclusion in the equipment establishment of a -mobile crane to remove 
crashed aircraft from the runways without further damage to the aircraft or 
runway surface. The commandos landed in Normandy in 1944 were equipped 
with mobile cranes, and although it was not possible to provide them in time 
for the initial landings in Italy, No. 3204 Commando took with it a Coles crane, 
when it moved from Pachino to Gioia in Italy at the end of October 1943. 
Other alterations included increased stocks of highly expendable items, the 
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supply of spare tyres already mounted on wheels and ready to fit, and the 
provision of at least one vehicle with an engine-driven pump and an open 44-
gallon storage drum for refuelling. Pending the arrival of large containers the 
four-gallon petrol cans could be emptied into the large drums thereby saving 
much valuable time in refuelling. 

Squadron Malntenance1 

As already stated, the squadron 'A' parties were able to move into Sicily 
virtually at the same time as their aircraft, or at the worst the followfag day. 
This fact, together with the low aircraft casualty figures and the efficiency of the 
organisation for the supply of replacement aircraft, enabled an average service­
ability of 88 per cent to be achieved and maintained . Some difficulty was 
experienced, however, with these replacement aircraft not being equipped to 
suitable operational standards. As a result of complaints along these lines a 
small p~ty of maintenance personnel was sent to No. 117 Maintenance Unit 
to assist in the final inspection of aircraft prior: to issue, an inspection schedule 
being used which was based on the experience of Malta's Spitfire squadrons. 

Squadrons were able to operate efficiently even on their reduced establish­
ment, although this meant that maximum effort had to be called for from all 
tradesmen. They were also able to carry out minor inspections without assis­
tance from the servicing commandos, providing the latter undertook the minor 
and temporary repairs to aircraft, includingthosewbicb bad to be repaired prior 
to being flown back to base. 

The squadron ranges of spares had been sacrificed for mobility and it had 
been planned to resort to heavy cannibalisation; the early arrival of a detach­
ment of Jo. 40 Air Stores Park with a wide range of spares made this completely 
unnecessary, whilst the tactical situation would have permitted a much wider 
range of squadron stores to have been carried. 

The reduced squadron establishments did, however, place a severe physical 
strain on the personnel involved. Had enemy resistance been heavier it would 
have become vital for the balance of the squadrons and their supporting units 
to have arrived not later than D plus 10-15. 

AJr Stores Parks 11 

No air stores park had been planned to land in Sicily before D plus 14, as it 
bad been felt that an early landing'woulcl not be justified. It was thought that 
the spares position would be fully covered by unit stocks, · robbing ' of casualties 
and the ' fly-in ' of replacement aircraft. 

1n actual fact the flexibility of the Malta ferry enabled the commanding 
officer and an advanced detachment of No, 40 A.S.P. to be landed over the 
beaches on Cape Passero, near Pacbino, on D plus 3. Immediately after landing 
they proceeded to a site alongside the airfield at Pachino where they set up a 
water distillery for aircraft batteries and coolant systems. Within.an hour of the 
commencement of fighter operations the propeller assembly party was busy 

1 A.M. File CS.23602. 
• A.M. File CS.23602 an<l O..R.B.s Nos. 40 and 135 A.S.P .s . 
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assembling and fitting a replacement propeller to a Spitfire. Heavy issues of 
propellers to replace those damaged on landing continued to be a major commit­
ment, whilst there was a heavy demand for distilled water and other vital but 
highly consumable items. 

On D plus 8 the detachment followed the 'A' parties of No. 244 Wing to 
Cassibile airfield, leaving behind two men and a vehicle with No. 121 Air 
Ammunition Park to handle supplies of breathing oxygen and long-range tanks, 
and to accept demands from No. 239 Wing squadrons. These vehicles had 
fortunately arrived in t11ree Dakotas that day. 

The landing of No. 40 A.S.P. 'A' party was brought forward and a visit to the 
Syracuse docks by the commanding officer revealed that their ship was, in fact, 
in the outer harbour. They were quickly disembarked and proceeded to join 
the advanced detachment which they absorbed ; issues began immediately. 

The senior equipment officer visited the docks and instructed personnel there 
to route all R.A.F. equipment to No. 40 A.S.P. for distribution. Issues to No. 
244 Wing were heavy, and as No. 135 A.S.P. had not landed it was also agreed to 
supply No. 239 Wing as well. 

The unit's vehicles continued to collect R.A.F. equipment from the eastern 
and southern beaches, but this work was slowed down due to the lack of adequate 
signposting. 

A st~e had now been reached where some control over issues was desirable 
in order to ensure equal distribution of items which were difficult to obtain. 
Recourse was therefore made to a system which had been evolved and proved in 
the Western Desert. New items, other than those of a consumable nature, were 
only issued on the production of an unserviceable or repairable item, or a 
$atisfactory explanation of the disposal of the item to be replaced. By D plus 14 
a regular Dakota air freight service between Castel Benito and Cassibile was in 
operation and it became possible to send back repairable items on the returning 
aircraft. 

No. 135 A.S.P. arrived at Syracuse from Tunis on D plus 19 and went forward 
to Lentini to serve No. 322 Wing. They had to leave their mobile oxygen plants 
behind with No. 40 A.S.P. because of the difficult mountain roads, but neverthe­
less these vehicles eventually made the journey, because a few days later No. 40 
A.S.P. also moved to a site north west o( Lentini. They left behind a small 
rear party at Cassibile airfield to receive and despatch air freight. 

The supply of equipment by air from Tripoli continued satisfactorily. At the 
beginning the A.S.P.s were supplied from the Middle East supply organisation, 
whilst repairable equipment was returned to Nos. 159 and 113 'Maintenance 
Units at Tripoli, where it was repaired and returned by air. The N.W.A. Service 
Corps could not agree to a similar arrangement being made with No. 144 Main­
tenance Unit at Maison Blanche, but insisted that repaired items must be put 
into stock at No. 351 M. U. and issued on demand. Arrangements had therefore 
to be made to continue the original system and to supplement it by supplies 
from No. 114 M.U. at Tripoli. · 
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With tbe cessation of enemy resistance on Sicily on 17 August the consolida•· 
tion of resources commenced with a view to following as rapid! y as possible 
on the heels of the ground forces when_ they invaded the Toe of Italy. 

There can be little doubt that the landing of an advanced detachment of an 
A.S.P , in Sicily so much earlier than had been planned was an unqualified 
success. It proved valuable in maintaining aircraft serviceability and reduced 
the robbing of casualty aircraft to negligible proportions, ~hus making the ac­
ceptance of this principle during such an operation quite unnecessary. 

Repair and Salvage Units1 

It had been planned to land a repair and salvage unit on D plus 14, but No. 
59 R. and S.U. did not , in fact, disembark at Syracuse until 23 July. Had it not 
been for the urgent requests for their presence by No. 40 A.S.P. their arrival 
would have probably been even further delayed due to the lowering of the 
R.A.F. priority of ' shipping-in ' units. 

The R, and S.U. found twelve Spitfires awaiting engine changes and repairs 
when they arrived at Cassibile. A week later a working party consisting of six 
cranes and twelve men was attached to No. 244 Wing at Lentini for repair and 
salvage work. 

During the month of August six Spitfires were received for repairs and engine 
changes, two of these being complete rebuilds, whilst a total of 198 aero-engines. 
was handled or distributed. Aircraft repaired and issued included ten Spitfires 
and one Beaufighter. One Walrus aircraft was salvaged, repaired and re-erected 
for ' fly-out,' and during the same period twelve Spitfires were salvaged and 
passed back to Catania. 

As can be seen from the above figures aircraft wastage was remarkably low, 
but nevertheless the absence of a small R. and .s.U. advance party, equipped 
with cranes, was keenly felt as it delayed the rem.oval of crashed aircraft from 
the runways of airfields. The method employed was to drag the aircraft off 
the runways, with a consequent increase in damage to both the aircraft and 
the landing surface. 

Mechanical Transport1 

No. 3 Mechanical Transport Light Repair Unit disembarked at Syracuse on 
7 August and was installed in the Fiat engineering works two days later. 
Vehicles and components requiring repairs started to flow in on 9 August 
together with demands for r,f.T. equipment. A serviceable pool of vehicles 
and components was established from which issues were progressively made in 
exchange for unserviceable items being fed in. Thus units did not have to wait 
whilst repairs were carried out unless the item was outside the range of the pool, 
and even then a substitute cou1d sometimes be accepted. 

During the rest of the month there were l, 193 issues made by the equipment 
section whilst miscellaneous repairs and repairs to components amounted to 
366 and 128 respectively. There were 160 vehicles received for repair of which 
98 were rendered serviceable, an additional 35 had to be returned to the base 
pool as being beyond the unit's capacity. 

1 A.M. File CS.23602 and No. 59 R. and S.U., O.R.B. 
t A.M. File CS.23602 and No. 3 M.T.L.R.U., O.R.B.s. 
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Arrangements had also been made for the Army to supply M. T. spares for the 
R.A.F. until D plus 28, and this arrangement worked very smoothly. 

Maintenance Jn Sicily after the Campaign 1 

After the successful completion of the campaign in Sicily the tide of battle 
moved forward into the Toe of Italy, taking with it most of the Sicilian squadrons 
and associated units. 

It had been decided at the La Marsa Conferences to place the administration 
of Sicily under Air Headquarters, Malta, and under these circumstances it 
became desirable to form a separate maintenance unit at Catania. Previous to 
t)lis the reduced maintenance requirements of the island bad been handled by a 
detachment from No. 144 Maintenance Unit at Maison Blanche, but this was 
unsatisfactory in view of the great distance between parent unit and detachment. 

To meet this requirement No. 118 M. U. was formed at Catania early in 
November 1943, its main functions being as follows :-

(a) to provide repair, servicing and salvage facilities up to the stated scope 
· for R.A.F. squadrons and units located in Sicily. 

(b) to supply all forms of R.A.F. equipment-except explosives and 
P .O.L.- to R.A.F. squadrons and units. 

(c) to dispose, as directed, of any unserviceable airframes, aero-engines 
and mechanical transport that were at that time lying in, Sicily. 

The repair and servicing of aircraft was limited to those repairs which could 
be effected in 21 days and to minor inspections. Major repairs were to be 
returned to the mainland. 

No. 118 M.U. continued to supply the maintenance requirements of the St 
squadrons operating from Sicily and to clear the island of all aircraft and equip­
ment which had been left behind after the invasion. 

Lessons Learned from Operation Husky2 

Operation Husky provided many lessons for the planners of future combined 
operations. Many of the lessons from Husky underline those which were already 
available fro1:1 Operation Torch. 

The follo'Ning are the major points of interest to the R.A.F. from the main­
tenance angle :-

Disembarkation and the Beach Organisation 

(a) It was proved most desirable for an advanced administrative element 
of the Air Task Force headquarters, headed by the deputy A.0 .A. or 
his equivalent and including officers from the equipment and move­
ments staff, to be landed as early as possible. 'Its main purposes 
should be to co-ordinate movement of units and supplies and to 
make local decisions as occasion may demand. It should be fully 
mobile in' Jeeps' and be provided with pack wireless communication. 

1 A.H.B./II ]5/111/5. 
'71102/S.M.P. TAF/101/Org. Lessons from Husky and A.H .B./11 J 1/193 Mediterranean 

Tour Report. General text and refecences thereto. 
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(b) Beach brick commanders should be brought into the picture during the 
early stages of the planning so that they can advise and check on 
R.A.F. loading and stowage from start to finish. This would also 
enable them to give local advice on any unexpected alterations in 
the priority of unloading as they would have a knowledge of R.A.F. 
needs vis-a-vis those of the Army. 

(c) There is no ideal establishment for a beach brick as this will vary with 
local conditions. Beach bricks should in general, however, be self­
supporting and be equipped with adequate transport. Signposting 
of the beach areas is vital and sufficient materials must be included 
for this to be done properly. 

S1'j>plies 
(a) These should be planned on the basis of an optimum build-up to enable 

full advantage to be taken of a good ground situation. 

(b) R.A.F. supplies, although small in comparison with those of the Anny, 
are vital and must come ashore when planned. They should be 
clearly addressed to units and not by field security numbers which 
are often meaningless and lead to delay, confusion and even total loss. 

Servicing Commandos 

(a) Servicing commandos must be as well trained technically as they were 
in commando work if they were to be of any real independent value. 

(b} Their period of useful service in a comparatively small campaign was 
brief and it was therefore vital that they should have been landed at 
the right place, at the right time and with the correct equipment 
with which to do the job. One Commando, shipped in the U.K., 
had all its personnel in one ship and its equipment in another. As the 
ships were directed to different parts of the island the unit was not 
able to link up until long after its usefulness as a Commando was past. 

M iscellaneous Points 

(a) A small repair and salvage element with a crane should go in with the 
squadron and wing 'A' parties for the purpose of removing crashes. 
The tool range should cover several types of aircraft. 

(b) The main R. and S.U. party should be shipped complete as soon as 
squadron ' B ' parties have left, handing over any uncompleted work 
to the forward element of a base maintenance unit, which should be 
in position and ready to take over. 

(c.) Fighter squadrons cannot operate for very long at reduced scales of 
maintenance personnel, the balance of squadrons and their supporting 
units should have been fed in within 1~15 days. As this was not 
done, wastage in aircraft, transport and equipment became high. 
In Husky it was only possible to accept this situation owing to the 
relatively low scale of enemy opposition. Sickness and the physical 
tiredness of the men rapidly lower the standard of maintenance. 
The standard of maintenance in Husky remained remarkably high 
under the circumstances. 
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(d) An advanced mechanical transport light repair unit should accompany 
the squadron and R. and S.U. parties, as R.A.F. units could not 
always be conveniently situated so as to get help from the Army. 

(e) In general, it was found that essential air force units with a minimum 
of transport were given a hlgh priority in the assault, but were apt 
to be shut out in the subsequent follow-up convoys. In the case of 
all units, 1 B' and • C' should be shipped together: 'C' parties of 
some R. and S.U.s did not arrive until after D plus 50, whilst the' C' 
party of the M.T.L.R.U. did not arrive until the latter half of Sep­
tember 1943. This consisted mainly of vehicles and spares which were 
badly needed to support a further move forward. 

(/) It was strongly recommended that if, in any future operation, shipping 
would not permit the move of a complete air stores park advance 
party with the squadrons, then a small detachment consisting o{ 
propeller assembly personnel, together with miscellaneous vital 
spares, should be shipped to arrive with or immediately after the 
squadrons. 



CHAPTER 18 

THE ITALIAN CAMPAIGN 

The Outline Plans for the lnvasion of Italy 
The campaign in Sicily finished on 16 August and it was not until later in 

the month that the outline plans for the invasion of the Italian mainland 
began to assume their final shape, namely, first a holding and diversionary 
thrust by the Eighth Army elements across the Strait of Messina-Operation 
Baytown1-with small-scale harrying leap-frog landings up the north coast 
of Calabria, 2 followed a few days later by an all-out lunge at the Salerno area­
Operation Avalanche-coinciding with a seaborne landing in the port of Taranto 
on the same day-Operation Slapstick. 3 

Maintenance Requirements 
The maintenance requirements of the air forces during the initial stages of 

the Italian operations were to be met by the now established pattern of beach 
units, servicing commandos and the advanced elements of the air stores parks 
and repair and salvage units. When airfields had been captured, stocked and 
put into operation the build-up of the squadrons would follow, the increased 
servicing requirements being covered by the 'shlpping-in' of squadron per­
sonnel and the rear main parties of the other ground units. Repairs during this 
period which were beyond the capacity of the maintenance organisation would, 
in the main, be held pending the arrival of a base maintenance group. Aircraft 
replacements would be flown in to form a reserve pool of aircraft, all of which 
would be prepared to operational standards. As soon as the necessary 
facilities had been captured and the reasonable success of the operation assured, 
it was planned to move into Italy from North Africa a base maintenance group 
en bloc. When this group had become firmly established it was anticipated 
that, with Middle East and United Kingdom backing, they would be able to 
supply and maintain the air forces in Italy until the successful conclusion of 
the campaign. 

Operation Avalanche was a combined Allied amphibious assault with the 
America:n XII Air Support Command as the controlling formation. British 
units were, however, well represented. It was the major operation in the 
invasion and the one which presented the most difficult maintenance problems. 
It has therefore been selected for more detailed study in preference to the 
other operations, which have only been referred to when it was necessary to 
complete the overall picture. 

Maintenance Plans for Operatlon A val!nche• 
The administrative and logistical planning for Avalanche, although in some 

sense less involved than that for the landings in North Africa and Sicily was 
nevertheless still unavoidably complicated. Three main factors p revent ed 

1 3 September 1943. 
• Of these only Operations Hooker and Ferdy were carried out. 
a The operational aspects of the assaults and the subsequent campaign are outside the 

scope of this chapter. 
• Maintenance Plans. A.H.B./Il J 1/328/2/1. 
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any hope of simplification. First, the three local bases in the theatre from 
which the operation could be launched, namely, Sicily, N,W. Africa and Middle 
East, were far apart and, in the first two cases, still in the last stages of a 
campaign. The distinctive and apparently unfuseable systems of British and 
American administration constituted the second complication, whilst thirdly 
came the influence of the last-hour switch from Operation Buttress to A valancbe, 
It was decided to load certain ships for Buttress with both men and vehicles 
and then to switch them to Avalanche if it should assume priority. Buttress, 
however, was to have been essentially a British-controlled operation from the 
air standpoint, with the Desert Air Force playing a prominent role, whereas 
Avalanche was to be predominantly American, with the XII Air Support 
Command as the controlling formation. 

Supplies 

Throughout the Sicilian campaign a plan for building up supplies in Malta 
and Sicily was proceeding, and by the time A valartche was launched there were 
in Sicily sufficient supplies to maintain the entire Tactical Air Force over a 
minimum of fourteen days of intensive effort. Malta was to furnish items 
unobtainable in Sicily, such as oxygen in bulk. The next geographical stage 
was from Sicily to the mainland of Italy, where the target was to provide by 
the end of the first week for seven days' maximum and seven days' intensive 
effort, in that order. Thereafter, intensive effort would be the basis of calcula­
tion, and for this a reserve of fourteen days' supplies, including aviation petrol 
and oil, born bs, oxygen, small arms ammunition and pyrotechnics, was hoped 
for. 

In view of the loss and confusion which occurred to both equipment and 
supplies in previous operations, due to inadequate or coded markings, it was 
decicted that all boxes, crates, etc., should be clearly marked so as to denote 
both the unit and the nature of their contents. No indication, however, was to 
be made to the role of the unit or the destinations to which it might be pro­
ceeding. R.A.F. unit supplies were to be further identified by means of a 
blue diagonal band. 

Major Repair Policy1 

As the invasion of Italy prngressed the order of battle for the R.A.F. would 
rapidly become more and more formidable. The base maintenance support 

- for the air forces during the initial stages of the operations would necessarily 
have to come from Algeria and the Egyptian Delta, but it was realised that 
these were too far away to ful.fU the total requirements for any length of time. 
If the build-up of squadrons in Italy proceeded according to plan, then a point 
would soon be reached when their sustained maintenance requirements could 
only be met by the establishment of a base maintenance organisation on the 
spot. 

The long-term plans for tbe maintenance of air forces in North Africa and 
Italy from September 1943 were on the following lines. The Director of 
Maintenance and Supply, Mediterranean Air Command, was to exercise general 
control and give direction on policy to H.Q., R.A.F., Middle East, on the one 

1 Maintenance Plans M.A.C. MACJS/7215 and A.H.B./11 Jl/328/4/1. 
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hand and N.A.A S.C. on the other. As soon as the air forces were established 
in Italy, a base g-roup under N.A.A.S.C. would be established there to control 
and operate the base maintenance units. 

These units were to be transferred from Tripoli and Maison Blanche and 
established in the l aples area as soon as possible after its capture. They were 
to deal with aircraft repairs, engine overhauls and general engineering services. 
As more and more R.A.F. personnel were moved over to Italy the French 
were to take over in their place in North West Africa until only a nucleus of 
R.A.F. personnel was left. The maintenance units supporting the Coastal 
Air Force squadrons still operating from North West Africa were to remain 
there. At this stage the main executive control would be transferred to 
Naples, leaving a maintenance group or wing in N.W. Africa which would also 
be responsible for a certain amount of major repairs for aircraft operating from 
Malta. 

It was planned that No. 351 Maintenance Unit should remain the pro­
visioning office for N.W. Africa, Malta, Sicily and Italy. Fuel and explosives 
for Malta and Sicily were to be shipped there direct , whilst all equipment and 
supplies for, the air forces in Italy were initially to be shipped from North West 
Airica, but at the earliest opportunity No. 351 Maintenance Unit was to submit 
demands for explosives for direct shipment to Italy. A base equipment depot 
was to be established at Naples as soon as possible after its capture. 

The determining factors in the choice of an area in Italy for the establishment 
of the base organisation were port facilities, potential technical and domestic 
accommodation, security and good lines of communication. Raving selected 
the area some attempt was made to allocate accommodation to meet the needs 
of the three Services, and consequently, in August 1943, the Director of 
Maintenance and Supply, Mediterranean Air Command, put forward bids for 
R.A.F. requirements. However, experience had proved in both Algiers and 
Tunis that, in the event, final allocation was a matter which could only be settled 
on the spot by a reconnaissance party. D.M.S. therefore requested that the 
formations should select a senior officer from No. 114 M.U., one engineer 
officer from No. 113 M.U. and an administrative officer who could speak 
Italian to join the general reconnaissance party from H.Q. , N.A.A.S.C. 

The Beach Or~anisation1 

Three of the beach groups used in Operation Avalanche had R.A.F. corn• 
ponents. These were No. 3, Beach Group with Nos. 68 and 69 R.A.F. Beach 
Units, No. 21 Beach Group with Nos. 81 and 82 R.A.F. Beach Units and No. 
35 Beach. Group with No. 35 R.A.F. Component. The first two beach units 
were founded on the U .K. establishment with a mechanical transport light 
repair section (M.T.L.R.S.) forming approximately half the personnel; the 
second two beach units were based on the North African establishment whilst 
the No. 35 Component had a Middle East establishment. All three had 
additional M.T. added to them for the operation and this undoubtedly increased 
their efficiency. The allocation of one Jeep and one 3-ton vehicle to each 
beach unit and one Jeep for the use of the squadron leader at base sub-area 
headquarters was to prove most satisfactory. 

1 N.A.T.A.F. File A.H .B./II }1/188/ 1. Report on Avalanche, Wing Commander R, D. 
George, ' Movements.' 

304 



Whilst the bulk of the supplies during the operation were routed to the 
southern beaches, which were manned by U.S. Service Command personnel, 
the Italian terminal point of the Milazzo ferry was on the northern beaches, so 
that nearly all the R.A.F. and U.S.A.A.F. units and their vehicles were to pass 
through the British beach organisation. 

Aircraft Maintenance1 

The pattern of technical maintenance planned for Avalanche was similar 
to that already successfully employed in Operation Husky. 

The initial servicing requirements were to be met by two servicing commandos, 
who were to proceed on the assault convoys from N.W. Africa and Sicily res­
pectively. Each Commando had to be prepared to ' service ' four Spitfire 
squadrons, half a tactical reconnaissance squadron (Spitfires) and half a night­
fighter squadron (Beaufighters). For each of these squadrons they were to 
carry a seven days' range of suitable spares and night-flying equipment. 

The squadrons were split into two self-contained parties, each consisting of 
approximately half the squadron ground personnel and each capable of 
servicing the whole of the squadron. As soon as the situation permitted first 
the ' A ' and then the ' B ' parties were to be fenied in, first to assist and finally 
to take over from the servicing commandos. Each party was to carry a seven 
days' range of technical spares which had been adjusted in accordance with the 
experience gained in the in\lasion of Sicily. They were also to carry one 
complete rearm of ammunition . 

It was anticipated that the advance parties of the air stores parks to support 
the fighter squadrons would move from Sicily into the Naples/Salerno area on 
approximately D plus 12. A propeller assembly party was to be included and 
the stocks of spares of highly consumable items were to be sufficient to maintain 
the aircraft until the arrival of the main party of the air stores park with a 
30-day range of spare$. 

The absence during Operation Husky of a small repair and salvage unit 
equipped with a crane for removing cra.shes from runways had been keenly 
felt, and arrangements were therefore made to land a suitably equipped 
advance party in the Naples area on approximately D plus 12. It was planned, 
in the light of past experience, to build up to full strength as soon as possible 
both the air stores parks and repair and salvage units. 

The chain of technical maintenance and the limits of work were to be as 
follows:-

(a) A servicing commando in the assault stage was to undertake daily 
servicing and any other work within its capacity. 

(b) Squadron ground parties would undertake inspections, engine changes 
and repairs up to 48 hours. 

(c) The R. and S.U. advance party was to undertake salvage and repairs up 
to four days, under the direction of the servicing commando and the 
wing. When the parent R. and S.U. arrived it was to assume the 
djrection of all technical work beyond the capacity of squadrons, 
including that of the servicing commandos, and the limiting factor 
of four <lays would then be raised to seven. 

1 N A.T.A.F . Admin. Plan Ou tline and Detail. A.H.B./II Jl/189/57, A.H .B./II Jl/328/2/ L 
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In all cases flyable aircra{t needing repairs or engine changes were to be 
flown back to base so as to relieve the pressure of work in the forward areas, 
their final disposal being the responsibility of the reserve aircraft holding units. 
Replacement aircraft were to be called forward by the wings and squadrons 
direct from the rear headquarters Desert Air Force in accordance with current 
procedure. 

Mechanical Transport 
It was decided that all the vehicles due to arrive over the beaches in the 

initial stages of the operation should be waterproofed prior to embarkation 
and de-waterproofed immediately after landing. All the two-wheel drive 
vehicles were to be fitted with skid chains on the driving wheels. Petrol 
tanks were to be filled only to 90 per cent capacity to allow for expansion an9 
to minimise the danger of leakage. As much reserve petrol as possible was to 
be carried in jerricans, whilst units using diesel oil were also to carry their own 
immediate reserves. Further supplies of petrol (M.T.) during the initial stages 
were to be drawn from beach dumps and later from the nearest American 
truck companies. Units were made responsible for undertaking all repairs 
to their own vehicles until the arrival of the motor transport light repair units 
for which no embarkation date was specified. 

The Beach Units1 

The beach units from North Africa and Tripoli landed about noon on 'D' 
Day and had established transit areas, etc., before nightfall Th.e first Air 
Force consignment from Sicily did not land until shortly before midnight and 
consisted of 10 L.C.T.s provided by the 15th Army Group in replacement for 
those which the U.S. Navy had allocated for this purpose but diverted else­
where. 

The completion of the original • D' Day programme was not reached until 
12 September, and on the following day the D plus 1 and D plus 3 personnel 
arrived, but then the craft were again diverted by the U.S. Navy, on their own 
initiative, and no further Air Force units were embarked for seven days. 
Subsequently the ferry programme ran smoothly. On no occasion were the 
craft diverted by the Fifth Army and their readiness to help the air forces in 
every way possible was most apparent throughout. The successive arrivals 
at the beaches were dealt with expeditiously and reached their destinations 
without incident, with the exception of a few units or detachments who ignored 
their instructions to report to the transit area and tried to proceed to their 
locations direct. As a result, some followed roads which were dead ends 
owing to blown bridges whilst others were only stopped at the last moment 
from driving into the enemy lines. In both cases they added unnecessarily to 
the congestion of traffic on the roads. 

The total number of personnel and vehicles handled by the northern beaches 
from ' D'Day to D plus 14 amounted to 136 units, comprising 7,164 men and 
1,290 vehicles. The organisation may be said to have functioned smoothly as 
in every case the airfields were adequately stocked and the ancillary units in 
position by the time the military situation permitted their use. This enabled 
the aircraft to be called forward without delay. 

1 A.H.B./II J l /139/43. Report by Wiog Commander R. D. George. 
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M~chaoical Transport durlni the lnltlaJ Stages of Operation 
Avalanche 
For the first time in a landing it can be said that the air forces had sufficient 

transportation for their essential needs. On the American beaches an Air 
Corps Q.M. Truck Company Detachment was to have coveTed the requirement , 
but as they were landed over the British beaches and could not reach their 
areas until D plus 5, they served to reduce the burden which would otherwise 
have been carried by the British Division. In the British area the Army 
moved the P.O.L. and ammunition to the dumps satisfactorily, and the servicing 
commandos with help from the Americans were able to provide sufficient 
transport to collect supplies from the dumps and stock the airfields as they 
became available. By the time the new airfields were prepared and bombs 
v,iere requJ.red a complete company or supply and transport column was 
necessary. 

The Servicing Commandos1 

On completion of the Sicilian campaign the commandos were re-formed for 
use in Italy. No. 3232 Servicing Commando Unit landed in the Reggio area 
from Sicily with the first assault on 3 September 1943.3 A week later half the 
unit was moved to Vibo Valentia airfield which bad been captured by the 
second wave of the assault, north of Reggio. The remainder of the unit moved 
up on 19 September. No. 3231 Servicing Commando Unit embarked at Catania 
on 15 September and landed the next day near Taranto to take over Grottaglie 
airfield which had been occupied by'the First Airborne Division. It encountered 
negligible enemy interference. On 25 September it was relieved by No. 3230 
S.C.U., and moved north to Gioia in support of No. 239 Wing. Nos. 3202 and 
3203 S.C.U.s which had been held in reserve during the Sicilian operations, 
landed in the beachhead at Salerno on 10 September, followed by No. 3226 
Commando on 11 September. No. 3226 came in for the first enemy night air 
attack ; detachments took up positions to defend their landing strip against 
an expected enemy attack which did not, however, materialise. Dumping 
was carried out with shells passing overhead in both directions. 

On 12 September the first fighters came in, followed by some Fleet Air Arm 
Seafires. On 16 September three squadrons of Spitfires arrived. No. 3202 S.C. 0 
was moved from Monte Corvino airfield to undertake the inspection work. By 
24 September sufficient squadron ground staff had arrived to take over all 
servicing and the commando units turned to repair and salvage unit work. 
After the first week following the initial landings the units had difficulty in 
finding sufficient employment and it seems that much congestion could have 
been avoided by withholding the squadron personnel for a further few days, 
as tbe S.C.U.s were well able to provide all the service necessary. 

On 26 September Nos. 3230 and 3232 S.C.lr.s joined forces to form the Desert 
Air Force Reserve Pool, wh(ch was established at Lecce in the extreme south 
east of Italy. 

The Officer Commanding No. 3230 S.C.U. assumed command of the combined 
units. The accumulation of aircraft at Lecce, which was not well provided ·with 

1 Unit O.R.B.s. 
• Operation Bayt.own. 
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dispersal facilities, soon assumed dangerous proportions and by 8 October 
nearly 300 aircraft of the R.A.F. and U.S.A.A.F . were on the airfield. It was 
accordingly decided to transfer the reserve aircraft pool to Bari, •to which 
aerodrome No. 3232 S.C.U. moved on 1 November. Another Servicing Com­
mando Unit, No. 3201 , was already established at Bari, having arrived on 
9 October to service aircraft of the Tactical Air Force Communication Flight. 
Control of the pool was assumed by No. 3232 S.C.U. assisted by No. 3201, until 
tbe arrival of No. 117 Mai.ntenance Unit from North Africa in the latter half 
of November. No. 3230 S.C.U. was left to clear up the aircraft remaining at 
Lecce and in this work it was assisted by No. 3204 S.C.U. , which was the last 
servicing commando unit to leave Sicily, arriving on 8 November. 

Although in, the initial stages of these operations, Nos. 3230, 3231 and 3232 
S.C.U.s were under the administrative control of Headquarters, Middle East, 
they were brought completely under the control of Northwest African Air 
Forces on 1 October 1943, along with the Desert Air Force Headquarters and 
other unjts detailed in Middle East Air Order No. 953. The Desert Air Force 
and units operating with it had, of course, been under the operational control 
of N.W.A.A.F. since the commencement of the campaign in Tunisia. 1 

Following the link-up with the Salerno beachhead the position rapidly became 
stabilised. No. 113 Maintenance Unit was formed at Naples at the end of 
October and to it were attached Nos. 3202, 3203 and 3226 S.C.U.s. No. 3202 
moved to Gioia on 30 October, however, and was employed there until 14 
December, assisting various units in transporting stores and helping with the 
servicing of No. 322 Wing aircraft . On this date the unit moved, on instructions 
fromH.Q ., Desert Afr Force, to Foggia to assist No. 109 Repair and Salvage Unit, 
but found on arrival that jt was not expected and its services not required. 
On this occasion No. 3202 S.C.U. passed its time as best it could for the ensuing 
five weeks, returning to Naples on 20 January for disbandment along with 
Nos. 3203 and 3226 S.C.U.s. 

There was no further work for Nos. 3230 and 3204 S.C.U.s after they bad 
cleared up the aircraft left by the sub-Reserve Pool at Lecce. No. 3204 was 
disbanded on 20 January, also o. 3232 which had been operating wiµt No. 117 
M.U. at Bari. o. 3230 S.C.U. was withdrawn, together with No. 3231 S.C.U., 
at the -end of December. The latter unit had done valuable work, at first 
operating forward landing grounds with No. 239 Wing and later insupport of 
No. 51 Repair and Salvage Unit at Foggia. These two units were sent back to 
the Middle East and subsequently absorbe'd into that Command. 2 

The one remaining unit, No. 3201, which had been servicing the communica­
tions aircraft and assisting No. 117 M. U. at Bari, was moved to Corsica in early 
January 1944, reaching Bastia on the 11 th. Uuring the following nine months it 
serviced a wide variety of aircraft of the various Allied air forces, and, though not 
used for the initial assault, was landed in southern France on 1 September 1944. 
It was not destined to follow up the advance, however, and after a month at 
Marignane its long career came to an end; it was withdrawn to Italy and 
disbanded in October 1944. 

1 M.E. File s_ss177. 
1 M.E. File MS. 58851. 
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The one unit which was not employed in Sicily or Italy was No. 3225 S.C.U. 
Much discontent was caused by the policy of Middle East Headquarters whereby 
this unit was robbed of a considerable proportion of its personnel to make up the 
strength of the units formed in the Middle East. There i,s little doubt, however, 
that the policy was wise, as the incorporation of men who had been through a 
very thorough training at home and were full of keenness to do an active job 
must have had a beneficial effect on the units recruited from personnel, who, 
though they may have been full of enthusiasm, had nevertheless served some 
time overseas already, largely in base maintenance units. No. 3225 S.C.U. 
retained its identity, was reinforced and continued its training. It was ready 
to move at short notice if required and was able to lend valuable assistance to 
various units in the Middle East before it was disbanded along with Nos. 3230 
and 3231 S.C.U.s on 1 February 1944.1 

The movements of the units which have been detailed above cover the principal 
moves of the unit headquarters. Additionally there were, innumerable occasions 
on which detachments of varying size were sent out to service squadrons on 
adjacent airfields, to assist other units or to salvage crashed aircraft, One 
notable instance was the attachment of a section from No. 3201 S.C.U. to 
No. 600 Squadron. This section served the squadron in Sicily and moved with 
it to Salerno on 1 October l 943. 

Squadron Malntenance2 

Following the link-up with the Salerno beachhead the position rapidly 
became established. As our advance in Italy continued the squadrons of the 
Tactical Air Force-first the fighter and fighter-bombers and then the light 
bombers-moved on to captured Italian airfields as soon as they were service­
able or operated from newly constructed airstrips, so that contact was kept with 
the withdrawing enemy forces. Squadron ground personnel and equipment 
were moved forward to the new airfields by means of air transport. 

As at the 25 September there were two R.A.F. Spitfire wings, one U.S. 
Spitfire group, two U.S. A.36 groups and one U.S. Warhawk group operating 
from landing grounds in the Fifth Army's sector, and one R.A.F. Baltimore 
wing and on_e U.S. Boston group, two R.A.F. and S.A.A.F. Spitfire wings, two 
U.S. Warhawk groups, and one wing of R.A.F., S.A.A.F. and R.A.A.F. Kitty­
hawks operating from areas under the Eighth Army's control. In addition, 
R.A.F., U.S. and S.A.A.F. reconnaissance squadrons were disposed at various 
points in tbe two areas in order to extend their range of observation. 

As the vanguard of fighters and fighter-bombers moved northwards accom­
modation soon became available for the remaining squadrons of the Tactical 
Air Force and behind them the squadrons of the Coastal and Strategic Air 
Forces. 

The squadrons were flying upon an accumulated capital of squadron service­
ability and reserve aircraft. This expenditure could be prolonged but not 
~alted by the efforts of the.A.S.P.s and R. and S. U.s--sooner or later squadron 

1 M.E. File S.58925. 
t Squadrons' O.R.B.s. 
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serviceability would begin to fall off sharply. Before this point was reached it 
was essential to restore the balance by the establishment of a base mainfenance 
organisation in Italy. 

The general serviceability of the squadrons throughout the campaign was 
maintained at a consistently high level, despite the fact that airfields in the 
winter were turned into quagmires by the prolonged and heavy rains, whilst 
in the summer the sun turned them into dust bowls and made the aircraft too 
hot to touch. Practically all the airfields had had their hangar accommodation 
destroyed and all servicing had therefore to be done in the open air as there were 
no inspection tents. Consequently, in bad weather many man-hours were 
lost due to this lack of accommodation.1 

Normally a wing of four or five squadrons was backed by a repair and salvage 
unit or wing servicing section and so long as the squadrons remained with the 
wing the workshop facilities were adequate. There were, however, occasions 
when operational necessity isolated squadrons from their R. and S.U.s for 
considerable periods. The difficulty was partly overcome by throwing off 
~etachments from the R. and S.U.s but there was no provision for proper 
workshop facilities. Quite a number of squadrons had therefore to design 
and build their own workshop trailers from requisitioned or scrap materials. 
Generally speaking, the efficiency of squadrons was in direct proportion to their 
ability to improvise. 

Air Stores Parks2 

The advanced parties of Nos. 135 and 136 Air Stores Parks landed over the 
beaches at Salerno on 12 September and 2 October 1943 respectively. They soon 
established themselves and commenced issues almost immediately. They were 
quickly reinforced by their main parties, and although during the following 
months they had many changes of location they continued throughout to 
supply the needs of the various wings. Supplies came in by sea and air from 
the Middle East and by February 1944 the stock position was good. 

The propeller assembly sections worked particularly well and special stands 
were manufactured and fitted to lorries so that a stock of assembled propellers 
was always available for immediate issue. The cleaning of sparking plugs, a 
vital and heavy commitment, had in the past been carried out by the A.S.P.s, 
R. and S.U.s and even the squadrons themselves. This.had inevitably led to a 
certain amount of confusion and it was therefore finally decided to make the 
R. and S.U.s responsible for this work. 

As the campaign progressed the A.S.P.s continued to receive supplies direct 
from the Middle East, although gradually these were supplemented from the 
newly fonned base group. llems for repair had been building up and restricting 
the mobility of the A.S.P.s ; these could now be returned to base. The major 
supply units were established; the air stores parks had bridged the gap. They 
could now give their whole attention to close squadron support. 

At the beginning of June 1944 the following A.S.P.s were established in Italy: 
to serve lhe squadrons and ancillary units in the Commands indicated:-

1 Report 2 by S.E.S.O. A.H.B./II Jl/93. 
• Air Stores Parks' O.R.B.s. 
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Unit Commatui 
D.A.F. 
D.A..F. 

No. 31 A.S.P. 
No. 36 A.S.P. 
No. 37 A.S.P. 
No. 40 A.S.P. 
No. 136 A.S.P. 

Location 

Marino/Marcianise 
Capua/Cassino Road 
Cerignola 
Petacciato 

No. 205 Group 
D.A.F. 

Foggia No. 242 Group 

Repair and Salva~e Un1ts1 

Repair and salvage units landed at Salerno, Brinctisi and Taranto during 
October 1943. They were soon established on airfields in these localities and 
commenced work almost immediately. 

No. 11.3 R. and S.U. was situated at Capodicbino airfield, near Naples, 
where the hangar facilities and workshops enabled them to increase the scope 
of repairs to damaged aircraft and made them independent of the weather. 
The arrival of the advance parties of the base organisation (No. 113 M.U.), with 
their overriding claims for covered accommodation, resulted in the loss of these 
facilities. With the approach of the ltal.ian winter in mind it was suggested that 
a portable type of hangar and workshop should be provided for all R. and S.U.s. 

When the base organisation had been set up the original R. and S.U.s were 
switched on to the liberation of southern France. Their commitments were 
either taken over by replacement units or by newly created repair and salvage 
sections which were attached to the maintenance units of No. 214 Group. 

The R. and S.U. system had proved most satisfactory in providing workshop 
backing for squadrons in the forward areas and as a means of salvage and 
transportation of crashed aircraft back to the base maintenance units. 

The Mechanical Transport Light Repair Units (M.T.L.R.U.s) 
No movement date had heen specified in the administrative plans for the 

M.T.L.R.U.s. However, No. 3 M.T.L.R.U. crossed the Messina Strait into the 
Toe of Italy on 20 September 1943, and by 6 October bad found its way up into 
the Naples area. The repair arisings of this unit are typical and show the 
measure of support which these units rendered during the critical early .stages 
of the campaign. 2 The vehicles received for repair were fed in due course into a 
serviceable pool from which issues were made. Those vehicles with repairs 
beyond unit capacity were returned to base. In addition hundreds of mis­
cellaneous repairs were carried out by mobile detachments as well as by the 
main party. MT. engines and battery-charging sets were repaired and over­
hauled for the various fo~mations to whom also issues were made from an 
equipment section. Components, when salvaged, were repaired whenever 
possible and used to swell the equipment stocks. -

1 O.R.B.s . o! Nos. 108, 109 and 113 R. and S.U.s. A .H.B. /II JJ/91. 
~ J'd onth Rec1Jci11ed Rendered Serviceable V ehicles 

Sept. 1943 . . 
Oct. 
Nov. 
Dec. 
Jan. 1944 . • 
Feb , 

fo·r R epai.r Servioeable P ooJ Issued 
171 158 
206 1.76 
292 216 
400 234 
283 204 
105 181 

31 1 

189 
169 
176 
20 
9 

159 
166 
254 

61 
23 

Returned 
to Base 

9 

33 
45 

250 
6 



M.T. Companies and Supply and T"ansport Columns 
Several mobile supply and transport columns were operating in Italy serving 

the fighter and light bomber wings under M.A.T.A.F. They supplied explosives 
and aviation P.O.L. from the air ammunition parks to advanced dumps and 
airstrips. They assisted in the move of squadrons and in the event of a with­
drawal they were responsible for the clearance from the airstrip of fuel and 
explosives. 

The mechanical transport companies were static base heavy-duty units. One 
of these was assigned to No. 216 Group for work in Italy. 

Build-up of the Base Maintenance Organisation in Italy 
After the consolidation of the Naples area arrangements were made to move 

en bloc the maintenance units of No. 214 Group from Tripoli, and, although they 
had to be transported piecemeal in L.S.T.s and an Italian cruiser, the move was 
successfully accomplished by the end of November 1943. Aircraft repair units 
were established at Brindisi, Gioia and Capodichino, whilst a. lai:ge maintenance 
unit was formed at Castellammare, near Naples. An equipment depot (No.114 
M.U.) moved into the San Rocco caves, and the main dump of explosives was 
formed in the Taranto area. Subsequently it became necessary to hand Gioia 
over to the U.S.A.A.F. for use by operational squadrons, but the personnel and 
equipment of the repair unit (No. 159 M.U.) were transferred to Brindisi and 
later to Naples, where they continued to maintain a high output. An aircraft 
repair section of No. 113 Maintenance Unit which was at Brindisi was absorbed 
into No. 110 Maintenance Unit on its fotmation there in December 1943. The 
aircraft storage units at Oujda and Setif were amalgamated and re-formed at 
Elida as soon as the necessity for dispersal against possible air attack had 
disappeared. However, another aircraft storage unit was necessary nearer to the 
front line and No. 117 Maintenance Unit, which had moved progressively from 
Port Sudan up to near Tripoli, was therefore shipped partly to Catania in Sicily 
and partly to Bari. Tnis unit at Bari then formed the final link in the chain for 
reinforcing aircraft. 

If all had gone according to plan the base organisation should have moved 
into 1 taly and thoroughly established Hself before being caUed upon to undertake 
anytechnica.l work. However, in the event there was so.roe delay due to demoli­
tions at Naples and the uncertainty of the military situation. Consequently, 
units whose eventual location was the Naples area were forced to seek accom­
modation at Brindisi a-nd elsewhere. In many cases they had to start function• 
ing as units before they could complete the reconditioning of buildings, plant 
and services, thereby causing a dilution of effort. All this was again repeated 
when they moved to their final destinations. The delay also meant that the 
mobile forward units such as air stores parks, etc., continued to find themselves 
burdened with work wh.kh under more favourable circumstances would have 
been undertaken by the base organisation. 

Despite the early delays and difficulties the spring of 1944 found the principal 
units of No. 214 Group fairly well established in Italy and making strenuous 
efforts to satisfy current requirements and catch up with the arrears of work.1 

1 Unit O.R.B.s and A.H.B. Narrative. TM Italian Campaign. 
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The eventual success of the maintenance organisation may be measured by the 
degree of air support which the Allied air forces were able to maintain through­
out the campaign. 1 

The formation of the Mediterranean Allied Ak Force {M.A.A.F.), on 1 January 
1944, resulted in some reorganisation in the repair organisation for engines, 
airframes and propellers, both for M.A.A.F. and the Middle East in April 1944. 2 

Base Supply3 

Both the North West African and Italian campaigns were unique in that they 
were the first two occasions in the history of the R.A.F. when large striking 
forces were supported from main supply bases sited in occupied or captured 
territory, bases formed simultaneously with the opening of operations. 

The base equipment units were called upon to supply to the striking forces all 
equipment and materials otber than rations, petrol and oil fuel, explosives, 
ammunition and complete aircraft. 

No. 351 Maintenance Unit at Algiers was intended to supply the needs of the 
R.A.F. in North West Africa from within a few days of the initial landings. 
No. 114 Maintenance Unit was transferred from Tripoli to Naples as soon as 
the Naples docks were functioning so as to supply the R.A.F. in the Italian 
campaign. 

On 1 December 1943 No. 114 M.U. moved into the San Rocco caves at Naples. 
All available domestic accommodation had already been taken and con­
sequently they had to make do with one of the daylight caves and tents. Alfa­
Romeo had been using the caves as a temporary engine workshop but their 
elaborate air conditioning plant, lighting and other machinery had been blown 
up by the Germans. The maintenance unit, with some 200 airmen, was faced 
with the task of establishing an equipment unit which would be capable of 
supplying a force developing from 50,000 to 70,000 personnel. The caves were 
wrecked, the physical conditions were bad and the equipment for Italy was 
pouring in from the docks. As works services were practically unobtainable a 
unit section had to be formed and work commenced on providing amenities and 
clearing the covered storage, for which there was a minimum requirement of 
600,000 square feet.• The area eventually cleared totalled only 250,000 square 
feet, the balance was made up by moving three-quarters of the stock holdings 
onto new sites which were inconveniently dispersed and, difficult to administer. 
This task had to be done at the same time as the receipt, recording and issuing 
of supplies for a hotly engaged striking force. The deficiency in man-power was 
partly made up by employing some 300 civilians, and subsequent increases 
brought the total number of personnel to 600 airmen and 1,600 civilians. 

1 Appendix 42 shows the principal repair and supply units controlled by the Director 
of Maintenance and Supply, Mediterranean Air Co(D.Oland, in November 1943, 

2 The statistical details during this period of the repair a.risings and the number of personnel 
required to satisfy them will be found in the Combined Maintenance Appreciation for the 
R.A.F. in the Central and Western. Mediterran~an and Middle East. A.H.B./11 J 1/215/l. 
Su Appendix 44 for location of units of No. 214 Group on 9 June 1944. 

:a No. 114 M.U., O.R.B.s and Report by Wg. Cdr. Scorgie, O.C., 114 M.U. A.H.B./II 
Jl/91. 

'The original estimate had been for 150,000 square feet of covered storage and 300,000 
square feet of open-air storage. 
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The unit struggled from December 1943 to give the air stores parks and other 
units the supplies they needed, but it was not until the autumn of 1944 that this 
was being done with any degree of smoothness. The operations were maintained 
largely by a system of priority demanding through which urgently needed 
items were flown in from Algiers, Middle East or the United Kingdom. As the 
priority could not be used until the need was already urgent or the aircraft 
already grounded the scheme resulted in lost flying hours. Owing to short3€es 
of shipping and various other delays it was not until late in the campaign that an 
initial build-up was achieved in Italy. The extent of the build-up required may 
be seen by the fact that in order to meet immediately on demand 60 to 75 per 
cent of the items demanded by a force of between 60,000 and 70,000, the 
unit's holding was in the region of 20,000 dead weight tons of equipment with a 
monthly flow in and out of between 6,000 and 8,000 dead weight tons. 

In war-time it is -imperative that ships and docksides are emptied at once. 
With supplies arriving in convoys from overseas there was no even flow of 
rectipts and the result was that on many occasions three or four separate quays, 
with a loading strength of over 500 men and 100 vehicles, were pumping stores 
:into the maintenance unit which had an off-loading strength of less than 100 
men. The unpacking and checking rate was very much slower than the rate of 
r~eipt. The result was the backstacking of colossal piles of cases containing 
equipment urgently needed by the units, and for which the maintenance•units' 
provisioning section was at the same time sending ' immediate ' signals to Air 
Ministry. The restpctions of space added considerably to the difficulties of 
.' turn-round ' and the unit was constantly assailed with complaints at the delay 
in clearing vehicles back to the docks. The maintenance unit was handicapped 
·from the start by the shortage of handling machinery which ranged from 5-ton 
cranes to nail pullers, from fork lift trucks to gravity rollers. 

Aircraft Repair, Modification and Erection 
In October 1943 the aircraft repair section (A.R.S.) of No. 113 Maintenance 

Unit had started to move into Italy and was located at Brindisi. By December 
the whole of A.R.S. had moved to Brindisi, with the exception of a small rear 
party which was doing clearing~up work at Castel Benito, Tripolitania. 

On 29 December the aircraft repair section _of No. 113 Maintenance Unit 
in toto was renamed No. 110 Maintenance Unit. The function of the new unit 
was the repair, erection and rebuilding of all types of aircraft, and the repair and 
servicing of accessories and ancillaries up to the standard necessary for major 
insp~ctions of aircraft. 

Facilities had already been taken over by the now absorbed A.R,.S. and 
consisted of a seaplane base. and a share in an airfield. Work was put in hand 
immediately to bring all the buildings up to the required standard and a road 
suitable for towing aircraft was constructed from the airfield to the seaplane 
base. Aircraft flown in to the airfield could then be towed along the road to th~ 
base, and when completed returned to the airfield for test and despatch. Spares 
began to arrive in January 1944 and the unit was able to commence production. 

The unit was made responsible for the supervision of the work of the Italian 
S.A.C.A. factory in Brindisi which was operating with civilian labour. This 
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factory was subsequently fully requisitioned in June 1944 and put under the 
control of an officer appointed by No. 214 Group on behalf of the Royal Navy 
and R.A.F. Any work to be done there for the Italian Navy or Air Force was 
then referred to the RN. and R.A.F. for permission and priority. 

During the period January to July 1944 the unit's heaviest commitment was 
Spitfire ai.rcraft. The consolidated figures for all types of aircraft during these 
months were as follows :-

Mo1ith 

January 1944 . • 
February ,, 
March 
April 
May 
June 
July 

" 
" 
" 

" 

No. 159 Maintenance Unit 

Aircraft 
Input 

69 
86 

163 
llO 
120 
188 
184 

Ai,oraft 
Output 

34 
38 
55 
83 

102 
96 

101 

A small advance party of No. 159 Maintenance Unit had arrived at Brindisi 
as early as the end of October and had made fairly extensive preparations for 
the siting of the unit, but on 10 November they were ordered to move to a new 
location at Gioia. The technical accommodation at Gioia consisted of three 
large hangars, two large workshops, together with domestic buildings, but as 
these were ahnost entirely occupied-by the Italian Air Force and No. 2 Repair 
and Salvage Unit they had to be accommodated at Brindisi. Four days later 
a small dispersed camp was taken over and the whole of the advance party then 
moved to Gioia, 

Both ' fly-in' and ' haul-in ' aircraft began to arrive at the Gioia location 
and by the end of the month 23 aircraft were held. Eleven major airframe 
repairs, five minor repairs and engine changes were carried out during November. 

A hangar and a machine shop were occupied during the first week of December, 
and shortly afterwards tools and equipment began to arrive. The main party 
arrived on 8 December and a large school in the town capable of housing 500 men 
was taken over. This released further airfield buildings for use as workshops, 
but the dispersed nature of these made things difficult, especially as there was a 
shortage of unit transport. These difficulties were being overcome when the 
unit received instructions to move on again to Brindisi to make room for the 
U.S.A.A.F. at Gioia. This meant dismantling, repacking and crating all 
~orkshop equipment and stores. 

As most of the buildings at Brindisi were occupied by units already located 
there the accommodation of No. 159 Maintenance Unit was restricted to one 
civil seaplane shed, two hangars on the waterfront and one on the airfield. The 
wide dispersal of workshops, hangars and living sites again entailed many 
disadvantages. An advance party moved in to prepare the buildings and to 
receive aircraft on 21 December. 
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The move of the unit to Brindisi was commenced at the end of the month 
and was completed by 10 January 1944. The clearance of Italians from hangars 
and workshops enabled repairs-and improvements to be put in hand. A start 
was also made in laying out the various sections of the unit. 

The change over to the new policy of repairing twin-engined American 
.aircraft began in January and by the end of the month a total of 9 Bostons, 4 
'Baltimores and one Marauder was held. A new twin-engined flight was formed 
and work commenced. 

All the Bostons were very long term repair jobs and, in view of the probable 
move of the unit to the Naples area in March, work on this type was restricted 
to servicing the equipment removed from the aircraft so as to provide a nucleus 
of spares for aircraft which might be flown in for repair. A start was also made 
-On a commitment of modifying 150 Kittyhawk I V aircraft, a new section was 
formed and four aircraft were completed by the end of January. 

Personnel deficiencies in establishment were made good by the recruitment 
-of civilian labour. The policy aimed at was to man the stripping and workshop 
sections with civilian labour, thereby releasing Service personnel for duty on the 
airfield and in the new twin-engined flight. Some civilians proved to be excellent 
skilled workmen. The local Italian transport services were inadequate and great 
difficulty was experienced in getting these civilians to the unit from outlying 
towns and villages. 

During February the unit started to settle down in its new location and 
-production began to increase. The output for March was 44 aircraft repaired or 
modified. The month of April was largely spent in preparing for the move of the 
unit to Naples (Capodichino), this being completed by 7 May. At the new site 
all available personnel were concentrated on clearing debris from the hangars, 
workshops and offices and preparing them for occupation. Materials for this had 
to be obtained locally and carefully hoarded for several weeks. The technical 
layout was considered to be very good and a vast improvement on anything 
the unit had previously occupied. Production for April, despite the unit move, 
was some 56 aircraft. 

Early in May all the workshop sections were reorganis~d under a central 
control, a start was made on the organisation of a safety equipment section, 
whilst the stripping section was enlarged and renamed the salvage section in 
order to cover the new unit commitment for salvage in areas lacking repair and 
salvage facilities. The latter section was also made responsible for the receipt, 
storage and despatch of all salvage arisings. 

Following the opening of the offensive by the Fifth and Eighth Armies 
towards the end of May an appeal was received for maximum output, working 
hours were increased and the tempo stepped up to meet the demand. The unit 
was beginning to play its full part in the work of the base organisation. 

Aero-Engines, Instruments and Mechanfcal Transport Repair1 

In Naples, and at Castellammare, close by, there were considerable workshop 
facilities which had been found comparatively undamaged. These were 

1 No. lt3 M.U., O.R.B. 
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occupied at the end of October 1943 by No. 113 Maintenance Unit who rapidly 
commenced to put them into working order. Buildings were repaired, services 
restored and improved and additional machinery obtained and installed. By 
the end of January 1944 the first few overhauled engines were being bench 
tested- the unit was beginning to function. Progress after this was rapid : 
a summary of the unit's work for August 1944 reads as follows :-

Engine Test and Despatch. A total of 172 engine§ was tested during the month 
and work had been commenced on the conversion of the last Cyclone test 
bench for use with Merlin engines. With the additional personnel recently 
posted in it was hoped that this section would now be able to handle the increased 
output of engines. 

Hercules Engine Repair. In spite of a hold up at the start of the month due to 
lack of carborundum for grinding purposes, a total of 50 engines passed bench 
tests. This was nearly double the previous month's best output, and the num­
ber of failures under test was only eight. The shop lighting was improved to 
enable additional night shifts to be worked in the erection bay. 

Merlin Etigine Repair. The experimental fitting of Packard cylinder blocks 
to Merlin 45 engines gave rise to many difficulties which were only overcome 
after considerable time had been wasted. In view of this a record output of 
81 engines was very creditable, especially as work was still being hampered by 
lack of spares. The position improved slightly towards the end of the month. 

Equipment Section. Large stocks of metals and other materials were obtained 
from various local sources and it was expected that even larger stocks would 
soon be available. A new spares hastening procedure was introduced causing 
a great improvement in the flow of supplies, aero-engine spares being flown 
direct to the unit. 

Electrical and Instruments. The dilution of labour in this section was further 
:increased by the employment of more civilian women and boys from whom 
good results were o}?tained. Most of the equipment was now available for the 
overhaul of Mk. 14 and T.l bombsights. The overhaul of Sperry instruments 
was now well under way and the output of gyro instruments had greatly in­
creased. 

Armoury. Work was proceeding well on the packing of surplus repairable and 
serviceable eq1.Jipment for despatch to the U.K, Anew perspex moulding section 
was now well established and had produced a quantity of useful work. 

General Etigineering Shop. Several important jobs had been held up during the 
month due to lack of materials but the position eased towards the end of the 
month. The number of orders placed was higher than ever before but the shops 
were able to keep pace with them. An increase in personnel strength in most 
trades enabled a large amount of sorting out to be done between shops with the 
result that shortages diminished. 

Mecha11i.cal Transpc;rt Repair. A major alteration in this section was made 
during the month with the introduction of a 'Line Production' system. This 
meant that for a short period there was no output but the first vehicles were 
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approaching the inspection stage and it was expected that the scheme would 
very soon show a great improvement both in quality and quantity. The vehicle 
erection section was moved to a new site and the construction of additional 
liftmg tackle put in hand. The buildings vacated by tbe section were taken 
over by the various bays of the major overhaul section, 

Camp Maintenance. A new maintenance section was by now fully established 
and was catching up very well with a backlog of work. 

By the following month supplies of most spares and materials had reached 
an excellent level and most sections achieved a record output. 

Aircraft Storate and Issue1 

The need for an aircraft storage unit closer fo the scene of operations was 
met by moving into Italy No. 117 Maintenance Unit, with a detachment at 
Catania, Sicily. On 14 November 1943, the entire personnel of the unit, together 
with their equipment and mechanical traI1$port, were ·embarked at Tripoli. 
They reached Taranto on 18 November and were temporarily accommodated 
at Brindisi. By the end of the month they were established at Bari in tents. 

The first aircraft received for servicing arrived on 10 December and by the 
end of the month some 126 Spitfires, Kittyhawks and Hurricanes of various 
Marks had been received, there had been 81 aircraft despatched whilst 45 were 
held in stock. Many of these aircraft were, however, in poor condition and bad 
to be returned to Nos. 159 and 113 Maintenance Units for rectification. The 
receipt of aircraft during January was spasmodic and the number held in the 
pool was much below the establishment. Aircraft therefore had to be sent 
forward to the squadrons after only a thorough inspection and clean, although 
every effort was made to incorporate outstanding modifications clespite the 
lack of -facilities. The pool had risen at the end of the month to 77 aircraft with 
224 received and 194 despatched. 

Nos. 3201, 3204 and 3232 Servicing Commando Units were assigned to the 
control of No. 117 Maintenance Unit on 23 December. All but No. 3201 S.C.U. 
were disbanded in January and the majority of their personnel sent to the 
tra,nsit camp at Taranto. 

During February the demand for certain types of aircraft exceeded the 
receipts and a rapid tum-round of such aircraft had to be maintained, whilst 
overstocking in the pool of other. types caused extra work in constant servicing. 
Gales and heavy storms on several days prevented any normal work at all, all 
personnel being fully employed attending to the safety of the aircraft. A 
certain amount of reorganisation occurred when it was decided that the detach­
ment at Catania should be absorbed by No. 118 Maintenance Unit. The aircraft 
pool holdings at Bari and Catania "being fixed at 60 and 88 aircraft respectively. 
The bad weather continued throughout March and caused many delays and 
.much extra work, but the output for April was 235 aircraft despatched despite 
the continuation of many of the earlier difficulties. 

The formation of an aircraft storage unit under the Desert Air Force was 
approved in June 1944 and No. 117 Maintenance Unit was disbanded and half 

l No. 117 M.U., O.R.B.s. 
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the personnel posted to the new unit which was subsequently transferred to 
No. 218 Group, Sardinia, for the liberation of southern France during June and 
July 1944. 

Explosives, Petrol, Oil and Lubricants1 

No. l41 Maintenance Unit was responsible for petrol, oil and lubricants 
{P.O.L.) and explosives. It moved into Italy via Taranto at the beginning of 
November 1943and by the end of the month had established a unit headquarters 
at Caserta, 17 miles north of Naples. There were three explosives parks, 
one at Caserta, one at Monteasi, 10 miles from Taranto, and one situated at 
San Nicandio, 10 miles west of Bari. Their capacities were 5,000, 6,000 and 
10,000 tons respectively. 

The receipt and issue of explosives from the parks commenced almost 
immediately. No difficulties appear to have been recorded apart from the 
bad condition of the ground for open-air storage. 

The unloading of R.A..F. explosives at Taranto was discontinued in January 
and the park at Monteasi was closed. 

1 No. 214 Group and No. 141 M.U., O.R.B.s. 
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Part VII 

THE IJBERATION OF 
NORTH WEST EUROPE 





CHAPTER 19 

THE R.A.F. MAINTENANCE PLAN FOR OPERATION 
OVERLORD 

Main Features of the A.E.A.F. (R.A.F.) Administrative Plan and the 
Joint Maintenance Projecti 

The distinctive feature of Operation Overlord, as far as administrative 
planning was concerned, was that the main base for the operation was to be 
in t11e United Kingdom. This fact was one of the chief formative influences 
in the shaping of the administrative organisation. The other very siguifi.cant 
factor was the extreme mobility that it was expected would characterise the 
early stages of the operation. It was, moreover, inevitable that during these 
early stages the amount of shippin"' space available for supplies, and for non­
operational personnel, would be severely limited. This circumstance precluded 
the possibility of establishing the Base Group on the Continent during the assault 
phase, and made it necessary to devise a system of supply ancl maintenance 
which would enable units in the field to carry on satisfactorily until such time 
as the permanent base administrative organisation arrived. Accordingly, to 
tide over this vital period, special arrangements had to be made, and a number 
of units were formed whose functions would cease when the base adm.inistrative 
units took over. The way in which this temporary system worked will be 
outlined in due course, but a characteristic example that may be noted in 
passing is that of the beach squadrons and sections. the need for these units 
y,as occasioned by the fact that the maintenance of the British forces in Over­
lord would probably continue over the beaches until after D plus 30. The 
:mticipated opening of the first major port by D plus 17 would make little 
difference to the position, as the bulk of its capacity was to be allocated to the 
Americans. It wa~ therefore important that arrangements be made to ensure 
the proper handling, unloading, storage, entraining, etc., of R.A.F. equipment 
and s11pplies which arrived via the beaches, and a beach organisation was 
accordingly formed to carry out this work until the opening of the British 
' Mulberry ' or artificial port, and the capture of other existing ports, diverted 
the bu1k of the. traffic to more normal channels. Other units with a purely 
temporary function were formed to carry out ' running repafrs ' to aircraft 
and M.T., until the permanent replacement and repair system could come into 
operation. In fact the conchtions prevailing during the period from the launching 
of the assault until a firm foothold had been secured on the Continent were 
such as to require quite different systems of supply and maintenance from those 
which were to be employed in tb.e later phases of the operation, 

The immediate and overriding task of the R.A .F. administrative organisation 
in the days following the initial assault on the beaches was, to put it simply, 
to maintain in fighting conaition as many aircraft as the operational plan 
required, and to ensure that no hitch occurred through a breakdown in the 
chain of supply and maintenance. The actual construction of airfields was 
ma.inly an Army responsibility, since the Royal Engineers were better equipped 

1 Review o[ Admin. Problems, Pt. III. 
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than anyone else to do the job, but the Royal Air Force had to undertake 
practically all other services necessary to administer the finished product, in 
addition to the assistance in construction rendered by the airfield construction 
wings, of which more will be said later. The rate at which advanced landing 
grounds, refuel.ling and reanning strips and complete airfields could be com­
pleted naturally determined the rate at which supplies of aviation P.O.L., 
ammunition, aircraft spares, etc., would have to be phased in. It was 
accordingly necessary to estimate as closely as possible the rate of construction 
which could reasonably be asswned. In view of the pre-eminent need for air 
superiority at an early date, it was, moreover, desirable to plan administratively 
for a higher rate of construction than could be foreseen before the assault 
took place, so that any unexpected advantages would not be wasted. The 
R.A.F. Administrative Plan envisaged a development up to D plus 40 as 
indicated below. 

Date 
'D'Day 
D plus 3-4 
D plus 8 
D plus 14 
D plus 24 
D plus 40 

British Sector 
1 Emergency Landing Strip. 
2 Refuelling and Rearming Strips. 
5 Advanced Landing Grounds. 

10 Airfields. 
15 Airfields. 
25 Airfields. 

The Functions of the Base Group 
In the initial stages of the assault all responsibility for R.A.F. administration 

was to be vested in A.O.C., 2nd T.A.F., until such time as T.A.F. units vacated 
the base area (i.e. by D plus 30-40) and units of No. 85 (Base) Group moved 
in to take over the administration of the rear. 2nd T .A.F. was built up of 
two Composite Groups (Nos. 83 and 84), No. 2 Light Bomber Group and No. 
34 Reece Wing. Attached to the composite groups were various mobile air­
craft and M.T. and signals maintenance units, which were to become a part of 
the R.A.F. forward maintenance organisation. These units, whose functions 
and scope will be described later, carried the full weight of maintenance and 
servicing during the difficult' emergency· period before the long-tenn organisa­
tion could become operative. The g,radual build-up on the Continent of the 
base group units was the task of A.O.C .. 2nd T.A.F., who was further respon­
sible for controlling such of these units as landed very early in the assault 
phase. The first part of No. 85 Group to go across was not the administrative 
element, but the Static Fighter Defence organisation for the protection of the 
base area. This group was ~adually expanded as the administrative units 
went over during the build-up phase until it was eventually administering the 
whole base. No. 85 Group thus had two roles, an operatiqnal one and an 
administrative one. but its primary functions were of an administrative nature. 
Its essential purpose was in fact to serve as the permanent administrative base 
for the operations of the R.A.F'. Component of A.E.A.F, As, therefore, its 
importance in the administrative history of the air forces in Overlord is very 
great, a brief account of its main tasks is apposite. In addition to his respon­
sibility for the Command and administration of all units assigned to the Group, 
A.O.C., No. 85 Group, had also to cany out the local administration of other 
R.A.F. units operating in or passing through the base area, together with his 
responsibility for the administration and care of all R.A.F. detachments and 
personnel temporarily in the base and L. of C. area which were not under the 



control of another H.Q. Regarding stocks of equipment, he was responsible 
for ensuring that these were kept at the levels laid down by H.Q., A.E.A.F. And 
in conjunction wHh the appropriate Army authorities, H.Q., A.E.A.F. and 
H.Q., 2nd T.A.F., he was to work out the plans for the move of the base group 
to the Continent. Finally, he had to represent the broad interests of the Royal 
Air Force and to co-ordinate with the commanders in the base and L. of C. 
the work of handling R.A.F. personnel and material frorn beach or port and 
along the L. of C. to delivery points. 

The general control and development of the rear maintenance area. was the 
responsibility of H.Q., 21st A.rmy Group, in co-operation with Seconi:l Army and 
2nd T.A.F. Store and supply depots in the base areas were to be controlled 
by the Army commanders and A.O.C., 2nd T.A.F., and R.A.F. requirements 
of stores were to be included in Second Anny Bids. 

There was to be only one R.A.F. base maintenance organisation, and it was 
to be capable of moving in echelons, in case the capture of further ports should 
make possible the shortening of the L. of C. as a whole. Where there was no 
R.A.F. base organisation near to a port, R.A.F. stores were to be handled by 
R.A.F. embarkation staff. Two R.A.F. embarkation units were authorised 
to form on I January 1944. 1 These were to be allotted to the first two British~ 
operated ports to be opened. A third embarkation unit was to be formed to 
deal with R.A.F. stores passing through the British' Mulberry,' and at one time 
it was proposed to have a similar unit operating at the American ' Mulberry.' 
It was later decided, however, that owing to a reduction in capacity of the 
American artificial port. there was no need for an R.A.F. embarkation unit 
there : this unit was accorclingly cancelled on 29 June l 944. 

Formation of No. 85 Group 
The formation of a base maintenance group had been under consideration 

for many months before definite proposals for the creation of No. 85 Group 
were submitted to the Air Ministry. In December1943, however, H.Q., A.E.A.F. 
put forward a scheme for the setting up of one base air defence wing, certain 
signals units, and a nucleus of the Air Staff for the Group H.Q. 2 On 8 January 
1944 the H.Q. of No. 85 Group was authorised to form in full , and from that 
time on the various units which were to constitute the base group were gradually 
transferred to the new headquarters. Many of the base administrative units 
had already been formed, or were in process of formation, by January, but a 
vast amount of training lay ahead, and further units were still to be created. 
The principal types of administrative unit in No1 85 (Base) Group were the 
foUowing :- 3 

Forward Equipment Unit (F.E.U.) 
Forward Repair Unit (F.R.U.) 
Base Signals Unit (B.S.U.) 
Mobile Signals Servicing Unit (M.S.S.U.) 
Base Signals Centre (B.S.C.) 
Supply and Transport Column (S. & T. Colwnn) 
Personnel Transit Centre (P.T.C.) 
Embarkation Unit 

1 File AEAF/S.10065. 
1 F ile AEAF/S.17030, Part I. 
1 AEAF Admi.n. Flap. Appe11dix ' D.' 
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Adminlstratlon and Maintenance In the United Kingdom 

Responsibility for the administration of all units of the R.A.F. Component, 
while based in the United Kingdom, rested with the respective commanders. 
A.11 units of No. 85 Group which were to operate under 2nd T.A.F. in the early 
stages on the Continent were, however, to be transferred to the command of 
2nd T.A.F. before leaving their tactical dispositions in the United Kingdom. 
The object of this decision was to facilitate administ ration generally, and in 
particular •to avoid any duplication of orders relating to embarkation. It was 
hoped that all W1its of the air forces would have arrived at their tactical locations 
by. 1 February 1944. There were, however, the following exceptions : 
first, those required to fulfil the Cover Plan, secondly, certain American units 
reaching the United Kingdom after that date, and lastly, units which would be 
operating towards 'D' Day from A.L.G.s, and would have to be accommodated · 
on permanent aerodromes while the winter lasted. It was accordingly essential 
that the supply system from main depots to air stores parks and repair and 
salvage units should remain as flexible as possible. 

~ esults of the Concentration of Tactical Air Forces in S. England 

The concentration of the British and American tactical air forces in southern 
England was bound to have a marked effect on the existing organisation of_ 
Maintenance Command and U.S. Air Service Command in that area. One 
urgent requirement was the immediate formation of the R. and S.U.s and 
.A.S.P.s wanted to complete Nos. 83 and 84 Composite Groups. Another 
important task was the selection of specific repair and equipment depots to 
serve each of the two T.A.F.s; this action involved the possibility of adjust­
ments of stocks and equipment at the depots concerned, as they would have 
to continue to serve the units permanently in the United Kingdom which 
they had served hitherto, while giving priority to the maintenance of the 
A.E.A.F. units. Such depots would, moreover, have to be organised in a way 
that would pennit them to throw off an advanced element for use on the 
Continent at a fairly early stage in tbe operation. Approval for the setting up 
of a nucleus of these advanced depots for the Royal Air Force had already 
been given before the end of 1943, but a great deal remained to be done. The 
problem of ci;eating a supply system which would be fully efficient, and yet 
not impair the mobility of airfield H.Q.s, A.S.P.s, and R. and S.U.s, was one 
which required very special attention. Accordingly, a constant review was made 
of all the items consumed and held by units, in order that reasonably reliable 
establishment figures could be laid down for each type of maintenance unit . The 
information obtained in this way was used in determining the composition of 
the maintenance' pack 'for the A.S.P.s and for the advanced equipment depot. 

Pre-Stocking of Airfields 

Sjnce many of the airfields to be used for Overlord were in what were to be 
the Army concentration and assembly areas, where roads would inevitably 
be congested from about D minus 15 until the end of the first stage of the 
transition to the Continent, it was necessary to arrange for these airfields to 
hold special stocks of equipment and supplies. This measure was known as the 
pre-stocking of a irfields. J ts aim was to ensure the efficient operation of units 
during the period of intensive air operations based in the United Kingdom, 
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and to make it possible at the c9nclusion of that period for units to cross to the. 
Continent with their correct establishment of stores. By the method of pre­
stocking these ends could be achieved without unwelcome demands on road 
space at a time when transport had to be cut to the minimum if dislocation 
was to be avoided. · 

Maintenance Problems during, Squadron Moves1 

A rather more formidable problem for the maintenance organisation in the 
United Ki.ngdom was that of providing service for squadrons after the airfield 
H.Q.s and supporting ancillary units had left for their Continental locations. 
lt was estimated that about seven days would elapse between the packing up of 
the H.Q.s and t)1e date when their squadrons would have arrived and be ready 
to operate from the new airfields overseas; and this at a time when the squadrons 
concerned were required to operate from the United Kingdom at a particularly 
intensive rate of effort. It was proposed to meet this situation by the setting 
up of a duplicate airfield and maintenance organisation, to function during 
the period of the move and while the airfields on the Continent were being 
prepared for the reception of the squadrons. The plan was to locate the 
squadrons temporarily at static stations, which would receive an adequate 
stock of maintenance requirements for the seven days or so that the transition 
involved. A number of vital personnel from each Airfield H.Q. would be 
retained, and the necessary balance drawn from the Static Station H.Q.s 
and from other sources. With regard to salvage, supplies, and repair and 
replacement of equipment, the assistance of Maintenance Command would 
be available. 

Emeriiency Replacement Pools 

Another problem of administration in the United Kingdom prior to and 
during the early phases of the assault, was to arrange for the p.rovision of swift 
replacements for personnel, vehicle and equipment wastage occurring before 
the normal procedure for replacement could be fully operative- i.e. during 
the move to the marshalling areas, the actual embarkation and crossing, and 
the preliminary period of establishment on the Continent. To cope with this 
demand H.Q., A.E.A.F. was to arrange for the setting up of special reserve 
pools in southern England. One pool, containing personnel and vebicles, was 
to be established near the concentration area, and was to provide replacements 
for casualties arising during the move of units, from their tactical locations 
to the marshalling areas. In addition, an emergency pool of vital personnel 
vehicles and equipment was to be set up in the.vicinity of the R.A.F. marshalling 
areas to afford swift replacement of wastage occurring during embarkation, 
crossing, and the early build-up period. 

The responsibility for carrying out the salvage and repair of aircraft and M.T. 
in the area to be vacated by 2nd T.A.F. and No, 85 Group was to be assigned 
to No. 43 Group, which would gradually take over control as the R. and S.U.s 
(Repair and Salvage Units) and M.T.L.R.U.s (M.T. Light Repair Units) 
belonging to 2nd T.A.F. began to move to their Continental locations. 

1 Review of Admio. Problems, Part I, Section 6, para. 28. AEAF Admin. Plan. Pa.rt lU, 
paras. 62 aod 63. 
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The O~anisatlon and Control of Movement1 

One of the most complex aspects of the administration of the air forces in 
Overlord prior to the actual assault was the organisation and control of move­
ment. As has been mentioned already, the effect of amassing in southern Eng­
land the enormous forces required for the assault was likely to mean serious 
confusion on the roads leading to the embar kation points, unless a very rigid 
and detailed control of the movement of units was exercised. During the 
mounting of the operation the supreme authority for R.A.F. movement lay 
with the Director of Movements, Air Ministry, working with the D.Q.M.G., 
War Office, and the Chief of Transportation, ETOUSA. This central control 
was to be effective until units had embarked. During the development of the 
operation the procedure for .movement was based on tbe provisions of a pam­
phlet prepared under tbe direction of the Q.M.G. and A.M.S.O. for issue to 
all units . The title of the paper was 'Overseas Movement- Instructions foi: 
Commanding Officers (Combined Operations-Short Sea Voyage).' In most 
cases the movement oi R.A .F. units was arranged by R.A.F. Movement Control, 
but where no representatives of the latter were available, unit commanders 
took their orders from the Army movement authority. 

The overall control of movement to the Continent during the initial build-up 
of the expeditionary forces, when a day-to-day supervision of the phasing in 
of unjts was essential, was vested in the Build-Up Control Organisation (BUCO) . 
This body was composed of representatives of the Commanders-in-Chief of the 
Allied Naval Expeditionary Force, 21st Army Group, and A.E.A.F., and was 
located at Combined H.Q., Portsmouth. Its function was to control the build-up 
and to make bulk allocations of ships and craft to the various users, basing its 
decisions on the information supplied by Tum-Round Control Organisation 
(TURCO), the Naval body concerned with the tum-round of ships and craft. 
Once the build-up priorities had been decided by the representatives of the 
Force Commanders in BUCO, the task of preparing the actual movement 
programme embodying these policy decisions fell to Movement Control Organi­
sation (MOVCO). a subordinate branch of the Build~Up Control Organisation, 
which then foiwarded tne programme to Movement Control, Southern Command. 
The latter were responsible for issuing, the appropriate Movement Instructions 
to units regarding transfer to concentration areas and then to marshalling 
areas. Such instructions carried the authority of Force Commanders and 
could not be amended by C.0.s of units. 

As BUCO was in control of the ground movement of all R.A.F. and 
U.S.A.A .F. units its machinery had considerable ramifications and utilised a 
large number of bodies, including a concentration area camp staffed by A. D. G. B., 
a replacement pool administered by H.Q., A.E.A.F. , and a static movements 
staff responsible to the Air Ministry. One of the main tasks of the A.E.A.F. 
representative on BUCO was; of course, to secure adequate sea lift for the 
air forces. And from the Air Force point of view the BUCO procedure 
worked very well; as compared with the normal methods of controlling move­
ment overseas-i.e. through the Admiralty and War Office-the BUCO 
organisation was capable 01 a much swifter response to the unpredictable 
requirements which air warfare is liable to involve. 

-1 AEAF Admin. Plan, Part IV, para. 91. 
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Accordingly, when it was suggested in July and August 1944 that BUCO 
might be closed down, a protest came from Main H.Q., 2nd T.A.F., asking that 
no such action be taken until No. 2 Group and the outstanding units of No. 85 
Group had been phased in, whlch it was expected would have happened by the 
middle of October. The views of 21st Army Group on this matter concurred 
w_ith those of T .A.F., and in a memo dated 9 October the former stated that 
BUCO would continue to function for an indefinite period. 

Movement Prior to Embarkation1 

It is now apposite to consider briefly the actual stages of movement in the 
United Kingdom up to the time of embarkation, in so far as administrative 
problems are involved. Jn chronological sequence, tbe three big unit move­
tnents were :-

(a) from tactical locations to the concentration area ; 

(b) from the concentration area to the ma.rahalling area; and 
(c) from the marshalling area to the embarkation area. 

ln the normal sense of the word, units were concentrated on reaching their 
tactical dispositions, but in order to carry out efficiently the first stage of 
waterproofing, in readiness for the sea crossing, it was desirable that all R.A.F. 
units should pass through one point on their journey to the embarkation areas. 
The point selected for this purpose was the R.A.F. station at Old Sa.rum, 
which was therefore the concentration area as far as the Royal Air Force 
were concerned. The job of waterproofing was an enonnous and complicated 
one. for until ports became available, and vehicles could be unloaded directly 
on to dry land, all had to be waterproofed for wading to a depth of 3 ft. 9 in. 
Tt was anticipated that this would apply to all vehicles disembarked up to 
D plus 42. Responsibility for carrying out or supervising waterproofing was 
vested in the Air Ministry, which provided special personnel for the task. 
Arrangements for waterproofing the contents of vehicles were to be made by 
H.Q., 2nd T.A.F. and H.Q., 85 Group. There were three stages in the process; 
Stage ' A ' was to be performed in the concentration area, Stage 'B ' in the 
marshalling areas, and Stage ' C ' in the embarkation areas. Completion of 
each stage was to be indicated on the vehicle by a coloured paint mark, and 
no vehicle was allowed to embark unless it bore all three marks. 

Units to be landed on 'D' Day and D plus 1 might not pass through Old 
Samm but through a military concentration area. Their target date for arrival 
there was about eight days prior to the assault. Units to be landed after D 
plus 1 were to move into the concentration area aboul five days before they 
were due to land on the other side. 

Control of movement in the concentration area was to be held by R.A.F. 
Movement Control, Southern Comi;nand, working closely with the representa­
tives of Director of Movements, Air Ministry, at Combined H.Q. 

Units would not normally spend more than 48 hours in the concentration 
area, and during th.is time administration would be carried out under arrange­
ments made by the Air Ministry, all domestic services being provided. 

1 AEAF Admio . Plan, Appendix 'G' 
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In the marshalling areas;· the principal activity was the breaking down of 
units into unit parties, and the formation of these into, craft or shiploads in 
readiness for embarkation. Road movement into the marshalling areas was 
normally by day, and vehicle parties were grouped in convoys of a convenient 
size. The commander of each convoy sent ahead an officer, accompanied 
by unit representatives, to report full details of the convoy at the marshalling 
area re.gulating post, one hour before the convoy was due to arrive. Once in 
the marshalling areas, the composition of the parties commenced, and an officer 
or N.C.O. put in charge of each. ln addition, an O.C. Troops was appointed 
in the marshalling areas for each craft or ship, and he remained in command 
until arriving on the Continent. Units were normally in the marshalling areas 
from 18---36 hours. During this time their administration was carried out 
under War Office arrangements, with R.A.F. Movement Control Officers to 
assist in last-minute preparations. A permanent Admin. Staff provided all 
domestic services. 

Embarkation was to take place at bards or ports, and craftloads, whether of 
vehicles or personnel, were to be called forward from the marshalling area 
to the embarkation points by movement control. In order to minimise the 
losses which might occur during the crossing as a result of enemy action, the 
principle of ' balanced loads ' for ships and craft was adopted. This meant 
that each shipload was composed in such a way that on arrival on the other 
side all its equipment and personnel could go into action without being de­
pendent for their efficiency on the safe arrival of any other shipload. For 
instance, guns would not be shipped in one craft, and their ammunition in 
another, thus eliminating the possibility of having large quantities of the one 
item arriving and none of the other. The value of this system was enormous, 
for as the tonnage of equipment which could be shipped in the early days of 
the assault was severely restricted, it was vital that no items should be ' frozen' 
while awaiting the arrival of other items necessary to their use. 

The Assault, Beach Organisation• 

It was anticipated that the first major port to be capture<l on the Continent 
would not be working to full capacity until D plus 17 at the earliest, and it was 
therefore necessary to arrange for the entire maintenance of the assault and 
follow-up forces to be carried out over the beaches. Moreover, as it had been 
decided that the American forces should have chief claim on the first major 
port, supplies for the British forces would co.ntinue to be unloaded on the 
beaches as late, probably, as D plus 30. This circumstance involved the setting 
up of an elaborate organisation to administer the beach areas concerned, 
and special units were formed in A.E.A.F. to deal with the requirements 
of the Royal Air Force. The functions of this beach organisation would, of 
course, cease whenever sufficient ports were available, and the permanent 
base organisation could be established in their vicinity. 

Responsibility for the development of the British beach maintenance areas, 
or the L. of C. terminal, was vested in Second Army. Attached to the Army 
beach groups and beach sub-areas were R.A.F. beach squadrons and beach 

1 Review of Admin. Problems, Part II, Section 3. AEAF Adm.in. Plan, Appendix 'H,' and 
Part V, para. 147 .i..nd Maintenance Project. 
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flights. Each R.A .F. beach squadron had the control of up to three R.A.F. 
beach flights. The, commander of a beach squadron (normally a wing 
commander) was responsible for liaison with the Army sub-area commanders, 
and for t,he implementation of orders issued by R.A.F. H.Q. ashore concerning 
the disembarking, of personnel and supplies. In addition he was responsible 
for the administration of beach balloon flights, about which a word or two 
is relevant here. 

The beach balloon barrage was required to operate as soon as possible after 
the beach organisation had landed. There were, however, difficul~ies ; first, 
if, in order to save shipping space, the balloons were brought over inflated on 
L.C.T.s there was a danger of interference with radar, even if the balloons 
were on short haul. On the other hand, the amount of space which would 
be used in shipping hydroge.n cylinders, etc., would possibly make it preferable 
to phase back the establishment of the beach barrage for a while. Respon~ 
sibility for maintaining the ·barrage in full strength once it had been set up 
was to be shared by H.Q., Balloon Command and H.Q., 2nd T.A.F. When 
shipping lift became less restricted it was intended to bring over some packed 
balloons, with the requisite hydrogery cylinders. 

As far as possible, R.A.F. beach squadron commanders were briefed before 
leaving the United Kingdom with the daily landing programme of R.A.F. 
units and stores. This information was supplemented at later stages by 
R.A.F. H.Q. ashore. The R.A.F. beach flights were divided into sections, each 
dealing with the R.A .F. aspect of the work that the beach organisation was 
designed to perform. The following diagram illustrates the composition 
of a beach flight :-

I 

I 
Beach Balloon 

Flights 
(Admin . only) 

Landing 
I 

P.O.L. 
Section Section 

R.A.F. Beach Squadron H .Q. 
I 

I 
Beach Flight Beach Flight Beach Flight 

I 
I I I I 

Ammo Equipment Provost M.T. Repair 
Section Section Section Section 

As was stated earlier, the beach maintenance areas were organised on a 
purely ad hoe basis, and as soon as the ·rear maintenance area was opened, 
and brought 1inder the control of H .Q., 21st Army Group, the beach areas were 
to shut down, except in so far as they continued to be used as stores transit 
areas. Sjmilarly, once the R.A.F. base group was established, all R.A .F . units in 
the base sub-area would be transferred from the control of 2nd T.A.F. to that 
of A.O.C., No. 85 (Base) Group. The date at -which this would take place woald 
depend , of course, on the tactical situation, but when the boundary of Second 
Army was forward of the rear maintenance area, H.Q., 21st Army Group was to 
take over the rear, and the four beach sub-areas and the one base sub-area 
would come under its command. 

Broadly speaking, the main responsibility for the development and control 
of the beach area and base and L. of C. facilities was an Army one, and the parl 
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of the Royal Air Force was to provide essential elements in the Army organi­
sation. In the base and L. of C. the Royal Air Force, of course, controlled their 
own units, and where there was economic justification provided their own 
facilities. 

Clearance of the beaches was the task of the beach groups. The Royal 
Air Force were not normally required to provide transport for their require­
ments between the beaches and the forward areas, except where special R.A.F. 
vehicles were involved. During the period ' D ' Day to D plus 41, Second Anny 
were to be responsible for phasing in daily maintenance requirements and 
initial stocks required for reserves, and R.A.F. requirements were to be covered 
by the Second Army programme, After D plus 15,, H.Q., 21st Army Group was 
to phase in all stores requirements, and the R.A.F. were to submit demands 
direct to this H.Q. The scale of R.A.F. reserves to be landed was laid down 
by H.Q. , A.E.A.F., and conformed generally with the Army scale. In the 
initial stages of the operation it was considered· unlikely that air lift would be 
available for the transportation of stores, except in cases of emergency, but 
every effort was to be made to provide this additional form of transport later on. 

With regard to aviation P.O.L., explosives and oxygen, requirements were 
calculated by H.Q., 2nd T.A.F., and the supply arranged by the Air Ministry 
through Maintenance Command channels. The movement of initial stocks 
from the beaches to the R.R.S.s and A.L.G.s was an Army responsibility, 
although at a later stage it was considered possible that the Royal Air Force 
would be able to assist in providing transport for pre-stocking purposes. During 
the early days all aviation P.O.L. was to be supplied in containers, and a mini­
mum of 14 days' reserve at sustained rates was to be established by D plus 41. 
Bulk supply was to be introduced as soon as possible in order to reduce the ton­
nage coming over the beaches. This could not be done, however, until adequate 
storage capacity was available. Bulk storage was to be established at Port-en­
Bassin, and the petrol transported to airfields in special lorries. R.A.F. explo­
sives and ammunition were to be held in R.A.F. air ammunition parks within 
base ammunition depots, and all labour and transport needed at these parks 
were to be provided by the Army. 

In the period before R.A.F. repair units could be brought to the Continent 
the provision of adequate repair and recovery services was a major problem. 
of the administration of the beaches. 

The Army was responsible in these early days for the salvaging and repair 
of R.A.F. M.T., spares being provided by the Royal Air Force, The Royal 
Air Force, however, bad to deal with R.A.F- mechanical equipment other than 
M.T., and had to supply experienced personnel for the purpose. A certain 
amount of cannibalisation was unavoidable at first, but such drastic action 
was not to be permitted except as an emergency measure. 

The procedure concerning captured enemy air equipment, including radar 
equipment, was that it should be reported to the air intelligence sections of 
T.A.F., Who would dispose of it. Enemy aircraft in serviceable condition 
would be guarded until taken over by these sections, and airborne and para­
troop equipment would be dealt with by the Army. 
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The R.A.F. Forward Maintenance Organisation before the 
Establishment of the Base Group1 

The operational plan for the initial stages of Overlord aimed at the esfablish­
men t of a firm bridgehead on the Continent, and the capture of a port or ports, 
followed by a rapid advance towards the German frontier. It was an integral 
part of the plan that air formations should be as mobile as possible, and a 
highly flexible maintenance organisation was accordingly necessary. The 
whole success of the great venture was dependent on our ability to sustain a 
regular flow of supplies and equipment for the forces which went over during 
the assault and follow-up phase, but this had to be accomplished with strictly 
limited s;hipping capacity. It was therefore impossible to consider the establish­
ment overseas of a permanent and complete base maintenance organisation 
until some months after' D' Day, and it was accordingly necessary to evolve a 
system of supply and replacement to tide over the period before No. 85 (Base) 
Group left the United Kingdom. 

During this time the main burden of R.A.F. maintenance fell on 2nd T.A.F. 
The two composite groups. comprising day fighters and Army support and 
reconnaissance squadrons, were the first to operate on the Continent : the 
night .fighters and the light bomber group were due to arrive later, and in the 
meantime continued to operate from the United Kingdom. As early as possible 
the base defence units of No. 85 Group were to be transferred to the Continent, 
but not the administrative units, and until these could be phased in 2nd T.A.F. 
was entirely responsible for all R.A.F. administration on the far side. 

The first aircraft servicing units to be put ashore were the servicing 
commandos. These units were attached to the composite groups, and their 
function was to cater for squadrons operating from A.L.G,s. They_were small 
and very mobile units, trained in amphibious operations, and composed chiefly 
of technical personnel. Their duties comprised the servicing of a variety of 
aircraft up to daily inspection standard, and for this purpose they carried a 
stock of 14 days' requirements of essential spares. They were also capable 
of executing.light repair work. After the arrival of the airfield H.Q. the primary 
task of the servicing commandos was finished, and they could then be moved 
on to a new A.L. G. in the forward area or used to strengthen repair and salvage 
units or airfield H.Q.s. Replenishment of the stocks held by servictng com­
mandos was to be obtained in the form of packs direct from the United Kingdom, 
without demand, for even when the air stores parks had been landed the stocks 
held by them were not considered adequate to· meet such a comprehensive 
requirement. 

Airfield H.Q.s 
An airfield H .Q, was a large unit established on -an airfield for the servicing 

and maintenance of-squadrons. Units of this type were attached to 2nd T.A.F. 
and to No. 85 (Base) Group. They held 7 days' stock of spares and were 
equipped to carry out servicing up to, but excluding, major inspection standard. 
They were not intended to carry out aircraft repairs requiring more than 48 
hours to complete, or M.T. repairs requiring more than 24 hours to complete. 
The first airfield H.Q.s to go across were to be fully mobile, but those phased 

1 Review of Admin. Problems, AEAF Administrative Plan and Mainte:nance Project. 
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in later required the assistance of a supply and transport column if they had to 
move 1m bloc. Replenishments of spares and equipment were demanded from 
air stores parks. 

Air Stores Parks (A.S.P.s) 1 

Responsibility for the administration, both technical and operational, of 
A.S.P.s lay with 2nd T.A.F., although Maintenance Command acted in an 
advisory capacity in dealing with certain special tasks. The A.S.P.s were to 
be landed at the same time as airfield H.Q.s and were designed to meet the 
requirements of two airfield H.Q.s and one repair and salvage unit. They 
were mobile units and held a month's stock of spares, equipment and technical 
and domestic stores. In addition they held the bulk of the spares required by 
M.T. light repair units, and mobile signals servicing units, except for certain 
special radio items needed by the latter, which were obtained from the base sig­
nals unit. Replenishment for A.S.P.s was demanded direct from the forward 
equipment unit, and despatch of stores was to be arranged by sea or air, accord­
ing to the degree of priority and the air lift available. 

Repair and Salvage Units (R. and S.U.s) 
During the period when there were only the servicing commandos on the 

Continent, very little repair and salvage could be undertaken, but it was 
planned to put ashore advance salvage sections of R. and S. U .s as early as possible, 
so that landing strips could be kept free of damaged aircraft. The complete 
R. and S.U.s were to come over with, or immediately after, the airfield H.Q.s, 
and from then on more comprehensive repairs were practicable. Control of 
R. and S.U.s was exercised by 2nd T.A.F. They had two principal functions :-

(a) Close technical support of the airfields for which they were responsible. 
(b) Collection and disposal of salvage within specified areas. 

They were establisl1ed on a scale of one per six squadrons and were located as 
near as possible to the airfields which they served. Repairs requiring longer 
than 7 days to complete were not within the scope of the R. and S. U.s, and aircraft 
in this category were, if possible, to be returned to the United Kingdom until 
such time as the forward repair unit was brought over and could deal with 
them on the Continent. During thls interim period cannibalisation might be 
necessary, but was not to be allowed except as an emergency measure, since the 
stripping of usable parts from a damaged aircraft meant that its eventual 
repair, if practicable at all, would be a far longer job than if it had been left 
untouched. ' 

M.T. Li~ht Repair Units (M.T.L.R.U.s) 
Two M.T .L.R.U.s were attached to each of the composite groups in T.A.F. 

They performed services for M. T . similar t9- those performed by the R. and S. U .s 
for aircraft. Their function was to hold a small pool of replacement vehicles, 
and to carry out repair and salvage and major inspection of all M.T, They 
held a stock of 7 days' requirements of 'quick turnover' items, and obtained 
replenishments from A.S.P.s. Complete over~auls, and repairs taking longer 
than three days, were outside their province and were to be undertaken by the 
forward repair unit. 

1 File FC/S.35726. 
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Mobile Si~nals Servicine Units (M.S.S.U.s) 

These units were established on the basis of one for each composite group 
and one for No. 85 Group. Their functions were to repair ground wireless and 
radar equipment ' on site,' and to hold an operational reserve of complete 
signals units to replace casualties. They were to hold in addition 7 days' 
stock of 'quick turnover' items, replacements for which were to be demanded 
on A.S.P.s (specialist radio items excepted). Repairs beyond the capacity of an 
M.S.S.U. were to be returned to the base signals unit. 

Supply and Transport Colum ns (S. and T. Columns) 

Each composite group had an S. and T. column, divided into six sections, 
each consisting of 48 vehicles. The function of the column was to provide a 
central pool of load-carrying vehicles for the purpose of transporting aviation 
P.O.L., S.A.A., and bombs from the air ammunition parks to airfields, and for 
assisting in the movement of non-mobile units. The delivery of all R.A.F. 
requirements of packed P.O.L. , ammunition, stores and supplies to agreed 
points within a distance of 40 miles from R.A.F. units was an Army respon­
sibility. BuJk P.O.L. was to be delivered direct to airfields by the Army. 
The R.A.F., however, were responsible for distribution from the agreed points 
to units. Further, R.A.F. representation was provided at all levels in the Army 
supply organisation. 

R.A.F. Base Maintenance Or~anisation 

In planning the maintenance organisation for the R.A.F . for the build-up 
phase and subsequent stages of Overlord it was decided that only one base 
would be necessary. It was, however, desirable that the unit s of the R.A.F . 
base group should be organjsed in a way that enabled them to move in echelons, 
thus facilitating any change in the location of the base area resulting from the 
capture of further ports. In the early days of the assault the base area had to 
be accessible, by road or rail, from the beaches and from the first captured 
por:t, but if and when farther ports became available, it was conceivable that 
the L. of C. as a whole might be shortened if the base area were transferred to 
the vicinity of these ports. Accordingly, the initial base maintenance organi­
sation was to be set up on a purely temporary footing, and in matters such as 
accommodation only a minimum protection was to be provided. 

The policy control of the R.A.F. base maintenance units was exercised by 
H.Q., A.E.A.F., but the base group H.Q. was responsible for the local admini­
stration of the maintenance units in the base area, and also for the control, 
both operational and administrative, of the static fighter defence organisation. 

The staff of A.E.A.F. were to take an active~ in planning the layout of 
the base area, and were responsible for representing R.A.F. requirements to the 
Army who dealt with the requisitioning and hiring of land and buildings.• 
The negotiations were to be •carried out by Group Captain (Quartering) under 
the supervision of Air Commodore (Admin. Plans). Among the units to be 
established in the base area were the Forward Equipment Unit,2 the Forward 

1 File AEAF/S.21000. 
1 Originally uamed the Base Maintenance Unit, or Base Equipment Unit. 
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Repair Unit, the Base Hospital, Base Signals Centre, Personnel Transit Centres, 
Mobile Signals Servicing Units, Supply and Transport Column, Aircraft Re­
ception Unit, and Embarkation Units. 

The Forward Equipment Unit (F.E.U.) 
Since it was essential that the air stores parks attached to the composite 

groups should be fully mobile, the amount of stock that they could cany 
was strictly liroited, and although they were to start with a month's reserve of 
requirements it was very probable that this stock level would be depleted more 
quickly than it could be replenished. If it had been practicable to provide a 
regular air supply service {rom the United Kingdom during the early days, tbe 
A.S.P.s would liave been able to fulfil their functions without recourse to any 
intermeiliary supplier, but as this was impossible, and as transport by sea was 
altogether too slow for the purpose, the problem had to be solved in another 
way. Accordingly it was decided that a large unit should be set up as part 
of the permanent base organisation with a stock of one month's requirements 
for all R.A.F. units in the theatre. Its range was to include all R.A.F. stores 
equipment and spares, including items common to both the Army and Royal 
Air Force, but not P.O.L., ammunition and bombs. All demands from A.S.P.s 
were to be submitted to the F.E.U., and the latter was to obtain its replenish­
ments from a specially allocated maintenance wing in the United Kingdom. 
At a later stage, 'common user' items were to be demanded from Army depots 
in the base area, and not direct from the United Kingdom. The F.E.U. was 
a1so to be responsible for the collection and delivery of R.A.F. stores from/to 
port or railhead.1 It was to be a transportable, but not a mobile, unit and to 
consist of an Admin. H.Q. and six stores groups, a case-making section .and 
provision office. Responsibility for the formation and build-up of the F.E.U. 
rested with Fighter Command, the technical control being exercised by Mainten­
ance Command, who also gave advice on specific matters. The nucleus for 
the F.E.U. was approved as early as 16 September 1943. 

The Forward Repair Unlt (F.R.U.) 
The F .R.U. was the technical link between the repair and salvage units and 

M.T. light repair units, and the aircraft repair organisation in the United 
Kingdom. It was not intended to undertake work which could without diffi. 
culty be returned to the United Kingdom, and it was to be provided with full 
depot faciliti.es. The F.R.U. was to be a transportable unit, and so organised 
as to be capable of movement by stages. In addition to its services to the air 
forces established on the Continent, the F.R.U. was to be responsible for the 
salvage and repair on site of Transport Command aircraft, and of aircraft of 
No. 38 Group. It was further intended to carry out a certain amount of salvage 
and repair work on Bomber Command aircraft. 

The Base Si~naJs Unit (B.S.U.) 
The Base Signals Unit was the main ground wireless and radar equipment 

repair organisation in the theatre. Its functions included the execution of 
repairs beyond the capacity of t,he mobile signals servicing units, the holding 
of a reserve of complete signals units and vehicles, ~cl the installation of fixed 
wireless and radar stations in the base area and along the lines of communication. 

1 File FC/S.35726. 

336 



An illustration of the way in which the chain of R.A.F. technical maintenance 
units operated in Overlord may be given in connection with the demand for the 
No. 40 Group range of equipment in stock for T.A.F. In the period before the 
Forward Equipment Unit moved to the Continent the procedure was that 
units in the field demanded on the A.S.P.s, the A.S.P.s then demanded on the 
F.E.U. located in the United Kingdom and the F.E.U. drew supplies from the 
various units of the United Kingdom Maintenance Organisation. Once the 
F.E.U. was located on the Continent the chain of demand was as before, except 
that the F.E.U. itself obtained its replenishments from No. 3 Maintenance 
Unit, which acted as a collection point for demands in the way that the F.E.U. 
had served hitherto. 

M.T. Replacement 
A reserve of M.T. vehicles was held in the M.T.L.R.U.s attached to 2nd 

T.A.F., and this reserve was maintained at the agreed level by demands on the 
F.E.U. Before, however, the M.T.L.R.U.s could be established on the Continent 
units made direct demands, by the most expeditious method, on the R.A.F. 
station at Old Sarum. The M.T. reserve for No. 85 (Base) Group was held at 
the Forward Repair Unit. 

Aircraft Replacement 
A rather bigger problem was that of arranging for swift replacement for 

aircraft casualties. Each wing held a .small pool of replacement aircraft at the 
aircraft reception flight in the repair and salvage unit. New and repaired 
replacement aircraft from the United Kingdom wel'e flown to the aircraft 
reception flight where they were brought up to operational standard. Tbe 
rate at which aircraft wastage on the Continent could be made good was 
dependent not only on output of new machines, but on the efficiency of the 
United Kingdom repair organisation.1 As it was highly probable that in the 
normal course of transfer from the Continent to the United Kingdom a damaged 
aircraft would sustain additional injury-for instance, in the loading on to 
and removal from a salvage vehicle-a special L.C.T. shuttle service was 
instituted which enabled salvage trailers, 'Queen Marys,' to be transported 
complete with their freight from the collection point on the Continent to the 
repair depot in the United Kingdom. Salvage trailers withdrawn in this way 
from the Centinent were replaced by incoming trailers bearing loads of equip­
ment. A unit known as the Base Salvage Centre was set up to control this 
traffic movement. Responsibility for the lo~ding of vehicles on to L.C.T.s 
lay with the appropriate beach unit, and the beach squadron commander 
had the task of calling forward the vehicles from the beach salvage centre. 

Division of Responsibility between the Army and the Royal Air Force 

It has always been an accepted principle that services of common usage 
in the Army and the Royal Air Force should be provided by one Service for 
the benefit of both. The factor determining which Service was to have re­
sponsibility in a particular case was economy, and the Service which was more 
able, by reason of resources of man-power, equipment, organisation and ex­
perience to perlonn a service efficiently, was assigned responsibility for it. 

1File AEAF/S.19326. 
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This principle was adhered to in the main in the planning for Overlord, but it 
was inevitable that certain modifications should be necessary to meet the 
conditions of specific theatres and types of operation. lo the detailed appli­
cation of the principle it was found that two important requirements would 
have to be met :-

(a) The provision of RA·.F. elements in certain Army units which were to 
provide services for common usage. 

(b) The provision by the Army, in certain circumstances, of services for the 
Royal Air Force in areas where these services are not required by the 
Army. 

In the majority of cases it is more economical for the Army to provide services 
of common usage, partly because Army requirements were on a far bigger 
scale than those of the R.A.F., and partly because the Army is often better 
equipped for the purpose. 

The prime consideration in administrative planning for Overlord was, how­
ever, to cut the transport commitment in the early stages to the bare minimum, 
and it was therefore necessary to aim at the utmost pooling of resources by the 
Royal Air Force and the Army, even at the cost of administrative convenience. 

It was on this basis that the detailed policy for the division of administrative 
.;responsibility between the two Services was worked out. One of the most 
important matters covered by this policy was responsibility for movement 
control. In principle, movement control is a joint service, but tbe Army, 
as main user, had the main responsibility. The general policy and organisation 
was formulated by the Army in conjunction with the R.A.F. Movements 
Service, and R.A.F. Movements officers were established wherever necessary. 
Group Captain (Movements) was responsible both to the Deputy Quartermaster­
General, who controlled movement and transport in the whole of the British 
theatre, and to the A.O.C. regarding the movement of R.A.F. personnel and 
material. At ports handling R.A.F. requirements, R.A.F. embarkation units 
were provided, who received their instructions from the port commandant. 
Apart from this provision of specialist personnel, the R.A.F. had no responsi­
bility for the transport organisation at ports and docks, the only exception 
being the provision of M.T. for conveying certain large aircraft parts. 

With regard to road transport, the Army had the task of delivering ~ R.A.F. 
•stores, supplies, ammunition ansJ bombs to agreed poi.nts within 40 miles of 
R.A.F. units. The R.A.F. was responsible for collection of goods from these 
points, and for subsequent distribution to units. The carriage of loads neces­
sitating special R.A.F. vehicles, such as' Queen Marys,' was an additional R.A.F. 
responsibility. It was at all times essential for the R.A.F. to give adequate 
notice to the Al"my authorities of their road transport requirements, for other­
wise the greater speed at which the air forces could concentrate might have 
involved a time lag in the provision of the requisite supplies. 

In the matter of providing labour, the Royal Air Force was responsible for 
meeting the requirements of all R.A.F. units, except for the supply 0£ unskilled 
military labour and the enrolment of labour in occupied territory. All engineer 
1works services were, howev.er, provided by the Army, the only Royal Air 
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Force responsibility being the notification oi requirements and the provision 
of portable hangars, and items made to special R.A.F. specifications, such as 
fittings for airfield lighting. 

The acquisition and allotment of accommodation for both Services was an 
Army task, and the Army -was further responsible for all the administrative 
arran,gernents connected with the hiring and purchase of land and buildings. 
Payment of billets for R.A.F. personnel was, however, the responsibility of the 
Royal Air Force. 

The reception and disposal of salvage was also arranged by the Army, R.A.F. 
advice being sought with regard to aircraft and other air technical matters. The 
Royal Air Force was in charge of the delivery of salvage to the appropriate 
Army depots or dumps, except in the case of aircraft damaged beyond repair, 
which were collected by the Army after all serviceable spares had been removed 
by R.A.F. personnel. 

The ruvision of duties with regard to aviation P.O.L. was rather more complex. 
In the case of bulk P.O.L. the Royal Air Force was responsible for provision 
at the source of origin, and for allocation between the various theatres of war. 
They also controlled the quality of bulk P.O.L. and provided all facilities for 
handling it at airfields, apart from airfield tankage, which was erected and 
maintained by the Army. The Army was also responsible for control of storage 
in the base and L. of C., and for bulk delivery to airfields. R.A.F. personnel, 
acting in an advisory capacity, made recommendations to the Army as to 
R.A.F. reserves, and supervised the inward and outward movement of stocks. 
The arrangements for packed aviation P.O.L. were broadly the same as for 
bulk, except that the Army did not deliver it from 'door to door,' but only to 
agreed points within 40 miles of the R.A.F. consumer unit, where it was collected 
by the Royal Air Force. Empty containers were returned by the Royal Air 
Force to dumps, where they were picked up by the Army. 

The provision of M.T. P.O.L. from the source of origin was an Army responsi­
bility, and the latter was also responsible fot delivery to agreed points within 
the usual 40-mile radius, and for control of qualities and grades. The Royal 
Air Force provided transport for subsequent collections, and were under the 
obligation of nptifying the appropriate military H.Q. as to impending changes 
in R.A.F. dispositions which might affect R.A.F. requirements. 

The Royal Air Force was the agreed provider ,of all stores and equipment 
peculiar to the R.A.F. (excluding M.T.), and of the appropriate types and 
quantities of R.A.F. explosives, bombs, S.A.A. and pyrotechnics. The Army 
took charge of storage for the latter in the base and L. of C., provided the 
necessary labour for handling, and transport up to agreed points. Provision of 
supplies such as hospital comforts, fuel and disinfecfants was entirely an Army 
job, the one exception being emergency flying rations. 

All repairs to R.A.F. M.T., and the provision of spares for this purpose, were 
tasks generally undertaken by the Royal Air Force. During, however, the 
interim period between the establishment of an airfield and the arrival of the 
M.T.L.R.U., 1st and 2nd echelon repairs to R.A.F. M.T. were undertaken by 
tbe Army, spares being obtained from the Re yal Air Force. 
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Under the. arrangements made for the care of casualties, the Army had foll 
responsibility back from, and the Royal Air Force for areas forward 0£, Army 
casualty clearing stations. The Royal Air Force was also responsible for the 
supply of medical stores peculiar to the R.A.F., and for the provision, where 
necessary, of R.A.F. hospitals in established theatres. The procedure for the 
evacuation of casualties by air was that the Army undertook transport to the. 
special R.A.F. mobile field hospitals which were located near airfields used for 
air evacuation, whereas the R.A.F. was concerned with the treatment of 
casualties from the time at which they were admitted to the R.A.F. hospital until 
their despatch from the airfield on arrival in the United Kingdom. The Army 
was responsible also for the transport of casualties after disemplaning from 
airfields fo Army medical units. 



CHAPTER 20 

THE WORK OF THE R.A.F. MAINTENANCE ORGANISATION 
DURJNG THE INITIAL STAGES OF OVERLORD 

Brief Outline of the Operation1 

Operation Overlord was launched on 6 Jwie 1944. The immediate command 
of the air forces participating was vested in the Air Commander-in-Chief, Air 
Chief Marshal Sir Trafford Leigh-Mallory, who was directly responsjble for the 
overall control of the Allied Expeditionary Air Forces .. 

The original plan of operations was to put a force ashore over five main beach 
areas, three of which were Britjsh and, two American. It involved the con­
solidation, at the earliest opportunity, of a firm bridgehead running some five 
miles inland from the coast from Utah beach on the east coast of the Contentin 
Peninsula in the east to the town of Caen and the River .Orne in the west.• 

The plan for the use of air power in direct support of the assault called for the 
fulfilment of the following principal air tasks :-

(a) To protect the cross-channel movement of the assault forces against 
enemy attack, and to assist the Allied naval forces to protect the 
assault craft and shipping from enemy naval forces. 

(b) To prepare the way for the assault by neutralising the coast and beach 
. defences. 

(c) .To protect the landing beaches and tbe shipping concentrations from 
enemy air attack. 

(d) To dislocate enemy communications and control during the assault. 

It was anticipated that the enemy would la~nch a counter-attack at the 
earliest opportunity to divide our forces by means of a thrust northwards 
towards Bayeux and thus isolate the British assault forces north of Caen and the 
American assault forces to the west of the river Vire. This attack was made but 
was successfully held. 3 

Directly the enemy's initial counter blow had lost its momentum, it was 
planned that the Americans would take the port of Cherbourg as soon as possible, 
expand their western flank of the bridgehead as far as Avranches, forming a 
secure base for any future advance into the Brest Peninsula or down the river 
Loire, while the emphasis of the build-up, particularly in armoured mobile 
fonnations, would be made in the Caen sector. The final breakout from the 
bridgehead would occur once the forces asho1:e bad been regrouped and the 
original assault brigades, which were not mobile owing to the light scales of 
equipment which their amphibious operations had forced them to carry, had 
been withdrawn. It was found that the C-in-C's plan, in spite of gallant attempts 
by the Army, ·supported by heavy concentrations of both Strategic and Tactical 

1 A full account o f the operation i~ given in A.H.B. Narrative The Liberation of Nurlh 
West Eut1ope. Vol1,me Ill. 

• Despatch by A.C.M. Leigh-Mallory. 
1 Report by A.M. Coningham. A.M. File C.28691/45. 
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Air Forces, could not be accomplished. The concentration of the enemy's 
best divisions in the Caen sector, and their fighting strength, prevented a break, 
through and the air forces could not obtain the airfields which were so urgently 
required. 'It therefore became necessary to increase the number of airfields 
above those which had been planned for the area Ouistreham-Caen-Bayewt­
Arromanches. The Americans likewise increased the density of their airfields 
beyond that planned on the Contentin Peninsula. 

The Build-up of Air .Forces in the Brid~ehead 
The main problem of the air forces at this stage was to ensure the maximum 

possible build-up of squadrons based in Normandy as the continued location 
of short-range aircraft in England involved much wasted flying. Unless tbe 
short-range squadrons were moved to the Continent within seven weeks, the 
rate of effort which could be maintained would be insufficient to maintain air 
superiority, to harass enemy communications and delay the build-up of enemy 
ground forces which could otherwise concentrate in superior numbers against 
the bridgehead. 

The high degree of air superiority which was achieved over the bridgehead 
soon after the commencement of operations plus the very high standard of rapid 
airfield construction enabled more aircraft to be concentrated on each airfield 
than was originally planned. 

In accordance with the maintenance plan, the first R.A.F. personnel to be 
landed on the Continent were the three Beach units which formed part of the 
Army beach groups which controlled the landings in the British sector. By the 
evening of' D-Day ' the advance party of Headquarters No. 83 Group was also 
put ashore successfully. Thereafter the build-up of units went ahead, controlled 
by an inter-Service organisation located at Portsmouth. On the arrival of 
elements of Headquarters No. 83 Group in France, all R.A .F. units in Normandy 
were placed under the local command of that group until such time as 2nd 
T.A.F. Headquarters moved into Normandy. This ensured that all units in the 
bridgehead bad one controlling formation to whom they could state their 
problems, and who could represent the requirements of the Royal Air Force 
to the Anny in the case of common user supplies, and to H.Q. 2nd T.A.F. for 
supplies peculiar to the Royal Air Force. Associated to this system of command, 
the A.O.C. No. 83 Group was made responsible for calling into the bridgehead 
all R.A.F. units that were required to be moved over. This ensured that the 
buµd-up of the R.A.F. formations was controlled smoothly, and that no units 
not essential to the operations in hand were moved to the bridgehead to add to 
the congestion that was experienced. 

On 7 June, the first two servicing commando units arrived over the beaches. 
A day later the first emergency landing strip was levelled at Asnelles to enable a 
Spitfire to make the first aircraft landing at 1300 hours. On 9 June four more 
airstrips were available for aircraft at Bazenville, St. Crois, Camilly and Cou­
lombs respectively. By l OJ une, three more airstrips had been established by the 
Americans at St. Laurent, Pouppeville and Beuzeville. By the afternoon of 
9 June, 3,537 men and 815 vehicles had been landed for the Royal Air Force in 
the beach-head. Landings of R.A.F. personnel and vehicles from • D' Day 
up to D plus 3 were :-

342 



'D' Day 
7 June 
8 " 
9 " 

456 vehicles 
594 ,, 
750 II 

815 ,, 

1,818men 
2,615 ., 
3,232 ,, 
3,537 II 

By 20 June, 13,000 men and 3,200 vehicles had been disembarked. 

The move of the squadrons of 2nd T.AT commenced on D plus 4 and the 
transfer of the fighter wings from their advanced landing grounds in southern 
England to Normandy worked smoothly and efficiently. During the move the 
squadrons were able to operate throughout the daylight hours. The wings were 
organised into three parties, i.e., main, airlift and rear parties. The main party 
moved by sea prior to the move of the aircraft and was installed on the strip 
in Normandy before the wing moved ; a small rear party followed by sea after 
the airlift party bad flown over. 

During the period that the main party were moving from the strip in southern 
England to the strip in Normandy, normally a period of 10 to 12 days, which 
included packing up, concentration, marshalling, shipborne time, landing, etc ..• 
the wings and squadrons with their airlift party moved to one of three main 
backer-up stations. Squadrons operated continuously from the backer-up 
stations, serviced and fed by the station personnel, assisted by the specialised 
team from the wing and squadrons which formed the airlift party. When the 
main parties of wings and squadrons signalled that t,hey were ready to receive the 
aircraft in Normandy, the squadrons flew over accompanied by their airlift 
parties in Dakota aircraft. The aircraft were then able to operate the same day 
from Normandy. The airlift party for the normal operational wing of four 
squadrons consisted of some 10 to 12 Dakota aircraft loads. 

One of the disadvantages, unexpected in a western theatre of war, which the 
squadrons experienced on landing in Normandy, was the fact that the soil on 
which the airfields had to be constructed contained a very high proportion of 
abrasive silica dust which lessened the life of the engines, particularly those which 
were not fitted with air-cleaning devices. After an intensive effort made by the 
Ministry of Aircraft Production with the adoption of various impromptu 
expediencies, such as pumping oil or sea water on to the landing and taxying 
surfaces, and the re<luction of warming-up time to a minimum, the crisis was 
passed successfully. 

Owing to the failure of our forces to break through immediately after the 
landing, the airstrips were under shell fire and were being bombed intermittently 
at night during the early days of the build-up.1 On 13 June, there were, how­
ever, sufficient stocks of p<:!trol , ammunition and rocket projectiles to permit of 
3 days' maximum effort of 200 sorties per day, but so far the best day's effort 
from France had been 140 sorties. By 20 June, ihe 2nd T.A.F. had six landing 
grounds in use, but owing to the rapid transfer of squadrons-one wing every five 
days, there was, as Air Marshal Coningham put it, ' only standing room on the 
Continent for the moroent.'2 At this period the force was somewhat short of 
bombs, as it was anticipated tba~ no bombs would be required until D plus 18, 
but because there was little air fighting the A.O.C. No. 83 Group used every 

1 L.M./7977/.D.G.O., t4 June 1944. 
t L.M./S116/D.G.O., 21 June 1944. 
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available fighter to carry bombs. To make up the shortage five special ships 
each carrying 350 tons of bombs were sent to the beachhead and when the 
shortage was still felt, 30 Dakota aircraft loads, each carrying 2½ tons o[ 500 lb. 
bombs were' despatched from the United Kingdom. Th_ree thousand tons of 
petrol were now in dumps in Nonnandy, some of which was on the landin,g 
grounds. In addition, 2,500 gallons of oil,½ million rounds of ammunition and 
1,000 cylinders of oxygen and hydrogen were available. The daily emergency 
lift by sea was working well. Instead of the 20 tons per day which had been 
planned, 2nd T.A.F. were getting 30 tons every second day which suited them 
better. The one repair and salvage unit which had been transferred to Normandy 
was working well and two air stores parks were also in operation. 

On 29 June, No. 83 Group, complete with its nine wings and ancillary units, 
was complete on the Continent. Ten airfields were in use by the RA.F. and six 
by the U.S.A .A.F. Supplies of hessian strips to overcome the dust problem 
were arriving and it was arranged in future that every fourth airfield would be a 
hessian airneld. All the Typhoon aircraft had been returned to England and 
fitted with dust deflectors, a measure which appeared to overcome 80 per cent 
of the troubles experienced but no less than 66 engines removed from aircraft 
as the result of damage caused by dust were found to be beyond the repair of 
R.A.F. facilities. A shortage of mainplanes was being experienced owing to 
unforeseen damage by ' flak.' 

The cross-channel low loader service commenced on 29 June with two L.C.T.s 
crossing the water with low loaders every second day. The vehicles were used 
to convey the needed main planes and heavy equipment for the air stores parks. 

Throughout July the relatively static and inactive conditions on the Caen 
front, resulting from the continued failure to break through the enemy lines, 
retarded the progress. of increasing the strength of the Royal A.it Force in 
Normandy. 1 At the beginning of the month a small administrative staff of · 
seven officers from No. 85 (Maintenance) Group was attached to Headquarters 
No. 83 Group to deal with the detachments and base details. of o. 85 Grou_p 
as they were phased in to the Continent. By 14 July, t)le Aviation and Ammuni­
tion Park was completed and fully stocked and some sections of the Forward 
Repair Unit were established and working well. The low loader shuttle service 
was organised to return to the United Kingdom twelve crashed aircraft every 
other day. Owing to lack of work the number of repair and salvage units was cut 
down to one per two wings. 

On 10 August 1944No. 85 (Maintenance) Group was transferred from A.E.A.F. 
to the control of 2nd T.A.F. and the servicing echelon system for the main­
tenance of squadrons was introduced. 

The Work of the Servicing Commandos2 

The six servicing commando units fanned in April 1943 were all employed 
in· connection with the Normandy landings, either in direct support of advanced 
sqoadrons or at bases in the south of England. 

,. LM ./8298/D.G .O., 14 July 1944. 
2 O.RE .s of Servicing Gomo;iaudo Un1ts ana A.M. File S.S376"4 . 
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The four which operated from advanced landing grounds in France we:f!! 
grouped in pairs, each pair operating from one airfield and having attached to it 
a repair and salvage unit element with two salvage cranes and airfield salvage 
equipment, a propeller fitting party complete with twelve fully assembled 
propellers, and a wing flying control section with fire tender and ambulance. 
The chid technical officer of the wing which was to take over the advanced 
landing ground was attached to the servicing commando party to act as chief 
technical officer of tn.e airfield. Owing to the nature of the operation none of the 
servicing commandos was employed as extensively as had been planned, but it 
was demonstrated that one commando could meet a peak load of 100 fighter 
sorties per day. 

No. 3210 S.C.U. landed on 7 June 1944 near St, Croix-sur-Mer, where it 
serviced the aircraft of the first squadron to land in Normandy on 9 June. 
No. 3205 S.C.U. landed at Ver-sur-Mer also on 7 June and co-operated with No. 
3210 S.C.U. in the servicing of aircraft at the adjacent landing strip. The units 
were employed in this neighbourhood for the remainder of the month, working as 
servicing units. On 30 June No. 3205 S.C.U. was attached to No. 403 Repair and 
Salvage unit and engaged in the collection of damaged aircraft ; No. 3210 S.C.U. 
joined No. 405 R.S.U. at Martragny. At the end of July both these units were 
withdrawn to England, No. 3205 being attached to No 83 Group Support Unit 
at Bognor Regis and No. 3210 to No. 84 Group Support Unit at Thruxton. 
At these stations the servicing commando units were employed principally 
on the modification and inspection of new aircraft. 

Nos. 3206 and 3208 S.C.U.s landed in Nonnandy,near Coulombs, on !Sand 16 
June, though part of No. 3206 S.C.U. remained at Thomey Island until the 
withdrawal of No. 3205 at the end of July when it took over the duties of the 
latter unit. Following the collapse of the German front in Normandy No. 
3208 S.C.U. moved forward to Lille on 9 September and to Melsbroeck in 
Belgium on 28 September. No. 3206 reached the Brussels area on 11 September, 
Eindhoven on 16 October and Dieste on 29 October. The units remained in 
these localities, employed on salvage and repair work and a certain amount of 
servicing, until the end of March 1945 when they were disbanded. 

As on all previous occasions when they had been used, the commando units 
had to undertake up to 60 per cent of the pre-stocking of the landing grounds 
owing to the inability of the army to meet its full commitments ju this respect. 

No difficulties were experienced in r6fuelling and rearming aircraft, all re­
fuelling being done with jerricans and a filter funnel. The hand refuelling gear 
was never used and it was the recommendation of the chief technical officer, 
2nd TA.F., to dispense with it. 

The technical qualifications of the Group I tradesmen proved invaluable and 
the high proportion included in the establishment was considered absolutely 
essential during the early stages of an assault operation, when the Group I 
tradesmen of wings and repair and salvage units would not be available. A 
l~ge number of aircraft were made serviceable at the beachhead landing grounds 
by the exchange of propellers, carburettors, constant speed units, flaps, rudders 
and many other such components, thus enabling aircraft to fly back to base and 
assisting to maintain the high rate of serviceability which existed during the 
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~~ult period. Once the Tactical Air Force was established in the bridgehead 
the Sicily experience was repeated; there was little further need for the 
strvicing commando units, only two of which remained on the Continent. 
These two were replaced, in December 1944, by refuelling and rearming parties, 
The scales of equipment provided formed a satisfactory basis for the requirements 
of the operation but it was decided in the planning stage that the spares and 
equipment carried must be entirely dependent on the detailed planning _of the 
operation for which the servicing commandos were used. The scales were 
adjusted accordingly, prior to the operation. Spares carried covered types of 
aircraft to be operated but not other types which might in emergency use the: 
advanced landing grounds. Fourteen day packs of spares for each type were 
provided at the base so that the servicing commandos could be restocked by 
fast sea craft or by air, also to cover the possibility of alterations to the basic 
plan necessitating the servicing of types of aircraft other than those originally 
intended. 

The criticism made in Sicily, concerning the over-accentuation of the assault 
aspect in the training of the commando personnel, was repeated by the A.0.C,, 
in-C., 2nd T.A.F. He submitted that, before the servicing commando unit 
could take over, it was esssential that the site should have been firmly secured 
by the army and the airfield constructed or repaired by the airfield construction 
parties. Accordingly, though subject to sniping and shell fire, the commando 
personnel had little need for skill in boatwork, cliff-scaling and the use of arms. 

Several proposals were made for increases in establishment but it was realised 
that in the majority of instances these arose out of needs peculiar to the nature 
of the operation and could be covered by the attachment to the unit of such 
specialist personnel as might be required. Certain recommendations were, 
however, made, which affected the basic establishmentoftheservicingcommando 
unit. The most important was that the rank of the commanding officer should 
be raised to squadron leader to enable h im more effectively to conduct the 
necessary inter-service discussions and arrangements arising in the initial stages 
of a combined services assault. His position as a junior officer seriously restricted 
his disciplinary powers and was detrimental to the efficiency of the unit. It was 
felt that an additional engineer officer should be carri.ed on the establishment. 
rt had been necessary on previous operations frequently to split up the unit 
into two, or more, detached groups operating on different airfields. An additional 
flying officer, engineer, had been attached to each commando unit for the 
Overlord operation and as this move had, in the event, proved its value it was 
recommended that the post be permanently established. Provision for M.T. 
maintenance had been provided by the inclusion in the establishment of two 
fitters (M.T.)-one a corporal-and an M.T. mechanic. The importance of 
t ransport serviceability was considered such as to warrant a sergeant in charge 
in lieu of the corporal. 

The chief technical officer, summfog up in his report, concluded that servicing 
commandos were essential for the assault phase of a waterborne invasion but that 
it was unnecessary to retain them once the wing personnel had landed and taken 
over the maintenance of their own aircraft. The A.O.C.-in-C. 2nd T .A.F. 
in his covering letter suggested that three such units would have met the needs 
of the Tactical Air Force and that the provision of six was extravagant. He 
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considered that such tactical groups as Nos. 83 and 84 Groups should be pro­
vided with a refuelling and rearming party. Such a patty would support the 
commandos in the assault phase. He pointed out, further, that the majority 
of the ground personnel of four complete wings was immobilised in marshalling 
or concentration areas during the first ten days of the operation, while their 
squadrons were being operated by' backer-up' stations in the United Kingdom 
or by servicing commandos in the bridgehead. He felt that it would have been 
possible and preferable to have made up advance parties from these wings, 
who in addition to three servicing commandos could have carried out all 
necessary servicing in the bridgehead area during the first fortnight of the opera­
tion. He did not underrate the value of the commandos which, by providing 
small, well-trained units with a high proportion of skilled personnel, had enabled 
the entry of complete wing ground parties to be postponed, thereby allowing 
the annies to have a greater proportion of their personnel and vehicles in the 
assault phase convoys. 

On 28 July 1944, Headquarters, Allied Expeditionary Air Force, passed to the 
Air Ministry the information received from the Air Marshal Commanding 2nd 
T.A.F. that the servicing commando units under his command had served their 
purpose. Authority was requested to disband Nos. 3205 and 3207 Commandos 
in No. 83 Group and Nos. 3209 and 3210 in No. 84 Group. It was desired to 
reta.Pn one commando unit in each group until future commitments were known. 
Nos. 3207 and 3209 S.C.U.s had not moved to France as units, though detach­
ments had been across and personnel had . been posted to other servicing 
commando units to replace wastage. Their chief work had been the servicing of 
aircraft operating from airfields in England. They performed a variety of tasks at 
various stations-which were temporarily in need of assistance during the stress 
oi the early period of the landings. Although only Nos. 3206 and 3208 S.C.U.s 
were retmned in France, the remaining four units were not disbanded but were 
re-equipped and embarked for the Far East at the end of 1944, 

347 



CHAPTER 21 

THE MAINTENANCE ORGANISATION AFrER THE 
BREAK-OUT FROM THE BRIDGEHEAD IN NORMANDY 1· 

Phases of the Operations 2 

The a.fr campaign in the liberation of Europe may be divided into four 
phases:-

(a) The initial landings. 
(b) The period from the 'break--0ut and the advance through France and 

Belgium up to, but not including, the airborne operation which 
resulted in the first capture of Arohem. 

(c) The period from the airborne operation at Arnhem up to and including 
the defeat of the enemy spoiling offensive in the Ardennes. 

(d) The period from the crossing of the Meuse to the crossing of the Rhine 
and the final disruption and pursuit. 

The breakout commenced during the first week in August with an Ametican 
thrust to the south. Immediately before this period the Rear Headquarters 
of 2nd T.A.F. was moved to Normandy and an advance party of Headquarters 
No. 85 Group was brought in to assist in running the rear maintenance area 
when 2nd T.A.F. Headquarters moved forward. 

Supply Services up to the end of Phase II 

Throughout the entire campaign, the United Kingdom was the main base 
supporting all Continental operations, and from there supplies were fed into 
advanced bases in the theatre. Initially, the advanced base for Overlord was the 
rear maintenance area which was supplied through the artificial port of Arro­
manches, and the three beach-heads in the British sector. In the Rear Main­
tenance Area (RM.A.) were located all the Army and R.A.F. base supply 
depots which fed forward to meet the requirements stated by tbe armies and 
R.A.F. groups. 

When the break-through occurred, the rapidly advancing forces were .initially 
maintained by road and rail from the RM.A., but the length of the L. of C. 
soon made it necessary to consider the opening of supplementary ports for the 
maintenance of the forces. The continued resistance of the enemy in the 
Channel ports made this project increasingly difficult, and it was not until the 
port of Antwerp had been captured and opened that a suitable advanced base 
could he prepared for the maintenance of the forces in their new dispositions. 
At this time, owing to the length of the lines of communication, the continued 
advance of the ground forces seemed likely to be hampered by the lack of supplies, 
and the ma..ximum possible use of air transport was ordered into the forward 
airfields in Belgium to bring in the supplies to enable the armies to continue their 

1 Air Marsha.I Coningha.m's Despatch. 
• Full details of the operations during the tespective phases are contained in A.H.B. 

Narrative The Lib1waticm of North West Et,rope, Volmne IV . 
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advance. The request for air transport assistance was met by the allotment 
of approximately 50 per cent of tbe Supreme Commander's resources of trans~ 
port aircraft for lift"into the British sector and this, together with the allotment 
of a group of H alifax aircraft of Bomber Command and a wing of Liberator 
aircraft of the VIlith U.S.A.A.F., enabled the Royal Air Force to import an 
average of 800 tons of supplies a day over the vital period when the L. of C. 
was being adjusted and the port of Antwerp opened. The commodities that 
were· lifted into the theatre by air during this period included aviation and 
M.T. P .O.L., army ammunition, rations and-ordnance stores. 

Supplies durin~ the Third Phase 
Towards the end of the Second Phase, Nos. 83 and 84 -Groups were deployed 

in Holland and northern Belgium, and it was arranged for No. 2 Group to move 
from the United Kingdom to bases in northern France and eastern Belgium. 
No. 85 Group were to move from the United Kingdom to the advanced base 
'Which was developing arounrl the port of Antwerp. 

The first administrative repercussion of the decision to move No. 2 Group 
light bomber wings to the Continent was the very heavy tonnage of supplies, 
particularly P.O.L and explosives, required to maintain them. Their mainten­
ance on the Continent was made possible, however, by the opening of the port of 
Antwerp, and their continued supply, after the initial pre-stocking, presented 
no undue problems. 

Maintenance Cons iderations up to the Cross ing of the Rhine 
The principal administrative considerations during the first two months of 

1945 were concerned with the build-up of reserve to enable the maximum effort 
to be put forward by the force in the forthcoming spring campaign. The target 
date was 1 March 1945, by when it would require the force to be at its 
maximum strength in aircraft, trained aircrew and supplies with adequate 
reserves behind it. This target was achieved, and by the commencement of 
the spring offensive all 2nd T.A.F. squadrons were up to strength and reserves 
were adequate for the ensuing campaign. 

The operations to move up to the line of the Rhine did not have an immediate 
effect on the administrative staff beyond an intensification of their efforts, 
as it was possi.b1e to cover these operations from existing bases, and there was 
no question of lengthening the lines of communication or of moving forces. 

The Crossing of the Rhine and the subsequent Advance to the Elbe 
The first administrative consider.ation for the -crossing of the Rhine and t he 

subsequent advance was the ability to supply the advancing forces from a 
distance through an area where railways were almost bound to be non-existent. 

The main base was still located in the Antwerp-area, and it would not be 
possible to open supplementary ports for the_ maintenance of the forces until, 
,perhaps, Bremen. 21st Army Group, in their maintenance project, announced 
their intention of concentrating on the Hamburg area as the next location of the 
~dvanced Base. 

The Royal Air Force accordingly decided to concentrate sufficient stocks in 
the forward area, as close to the Rhine as possible, and on the main L . of C. 
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to support the whole operation. By the time the crossing of tbe Rhine was 
started, the Royal Air Force had managed to concentrate in the Goch area 
sufficient supplies to maintain any advance that Nos. 83 and 84 Groups might 
undertake. In the operations that followed the crossing of the Rhine, the rate 
of advance of land and air forces once again continued to exceed the rate at 
which they could be maintained even from the forward base just west of the 
Rhine. This was due partly to the completely wrecked rail system in Gennany 
and to the bridge limitations over the river Rhine itself. Very heavy tonnages 
were required to support the armies in their advance, particular requirements 
being 11/LT. petrol and bridging materials. There was also an urgent need for 
airfield construction materials. 

As with the previous advance from Normandy, so on this occasion transport 
aircraft were used to supplement the capacity of the ' pipe line,' and to some 
degre_e assisted in keeping up the momentum of the advancing forces. On this 
occasion, however, air transport resources were somewhat limited owing to the 
pressing requirements of 12th Army Group on the right flank. A further 
limiting factor was the non-availability of airfields in north-western Germany, 
as the majority of those uncovered were required for operational purposes or 
were otherwise unsuitable for transport aircraft. Such aircraft as were made 
available, however, brought in valuable supplies of M.T. and aviation P.O.L. 
and were used on their return flights for the evacuation of casualties and libera­
ted prisoners of war. 

In order to retain the closest possible control of its forces operating to the 
east of the Rhine, 2nd T.A.F. Headquarters were moved to Suchteln in Germany 
with the intention of moving it farther to the east as soon as possible. But 
events moved too quickly, and it was at Suchteln when the German collapS< 
and surrender occurred, and the Headquarters did not complete its move tc 
Bad Eilsen, its final location in Germany, until after the war in Europe had 
ended. 

Air Transport 
The fact that 21st Army Group and 2nd Tactical Air Force had no air 

transport aircraft at their own immediate call was a very definite handicap 
th.roughout tbe campaign. 

Air transport was from time to time available, but to obtain transport aircraft 
demands had to be placed ~ith the combined air transport operations room 
working under the direct control of SHAEF. This organisation, though 
extremely willing and co-operative, could not guarantee that aircraft would be 
supplied a day or a week ahead. The fact that no guarantee could he given 
made the planning of supply by air or the movement of air forces by air a most 
uncertain quantity. 

The lack of foreknowledge of air transport availability made the handling 
of the air lift arrangements of the. wings and squadrons of 2nd Tactical Air 
Force from Sussex and Hampshire to Normandy very difficult. Likewise, the 
moves from Normandy into Belgium, and again in the advance from the Rhine 
to the Elbe, were complicated by tbe fact that the availability of transport 
aircraft could not be relied upon. 
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In this respect two cases are worthy of record. The first was when the 2nd 
Tactical Air Force/21st Army Group Reconnaissance Wing was at Arniens 
during the advance from Nonnandy into Belgium. On this occasion, it was 
found necessary to use the Wellington aircraft of the night flying reconnaissance 
squadron to carry aviation petrol from bases in Normandy to A miens to keep the 
Reconnaissance Wing operational. No other means of transport by air or 
ground was, at that time, available. Again, in the advance of No. 83 Group 
from positions just east of the Rhine to the Luneburg, Fassburg, CeUe, Wunstorf 
area, a planned lift of aviation fuel was arranged. This lift worked on some days 
but not on others, and No. 83 Group eventually asked that their aviation fuel 
should be.carried by the Army's road transport as they could not rely on air lift. 

It is worth mentioning that the Ninth U.S. Air Force, operating on the right 
flank with the American 12th Army Group, were much better off as regards 
transport aircraft. This Force had 75 Dakotas frozen for their own needs, and 
these aircraft were under their own local control and were not removed when 
airborne operations were in view. 

Movement Or~anisation 

As far as is known, this campaign was the first occasion on which a R.A.F. 
Headquarters in the field had a complete movements staff to co-ordinate 
movement by air, rail, road and sea. This staff, co-ordinating all movement, 
functioned most successfully. Working closely with the senior equipment staff 
officer, and in the closest liaison with the ' Q • Maintenance and I Q' Movements 
Staff of Headquarters, 21st Army Group, they were able to ensure the movement 
of all personnel and equipment from the United Kingdom to the Continent, 
and within the Continent by the most suitable method. Placing the air move­
ment organisation under the senior movements staff officer was a new feature, 
and ensured a close tie-up between the four methods of movement. The 
organisation of the booking of passages in all Transport Command aircraft and 
Communication aircraft of the Headquarters Wing was found to be sound. 
The designation of all freight to be carried in Transport Command aircraft, 
whether for the Army or the Air Force on the Continent, was correctly vested 
in the hands of the movements staff. The movements staff, besides being res­
ponsible for the loading of all transport and communication aircraft, was like­
wise responsible for informing the operation agency of the time of take-off and 
destination of the sortie concerned. All the requests for the carriage of Army 
passengers or freight were passed by ' Q ' Moveqients, 21st Army Group to the 
movements staff of Headquarters, 2nd Tactical Air Force. 

Aviation Fuel and Ammunition 

The organisation of the 2nd Tactical Air Force-which, in the Overlord plan, 
allowed for an aviation fuel and ammunition park, under the command of each 
of the tactical groups and the light bomber group, to bold 10 days' stocks for the 
squadrons of the group concemed at the normal operational rate of effort, 
proved sound. Likewise, the establishment of a base aviation fuel and ammuni­
tion park under the Base Group (No. 85 Group), the latter unit holding a 
month's reserve stocks for the whole forces, proved essential to the efficient 
distribution of supplies. 
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There was a great deal of discussion in the Overlord planning stage as to 
whether the base aviation and ammunition park should be formed, as the 
planned intention had been to hold reserve stocks of fuel and explosives in army 
base depots. This intention had been officially recognised by the War Office and 
the Air :Ministry, and was ·published in an official pamphlet entitled 'The 
Division of Responsibility between the Army and the R.A.F. for certain, 
Administrative Services in the Field,' wherein it was stated that the holding of 
s tocks of aviation fuel and R.A.F. explosives in the base and on the L. of C. 
should be entirely in the hands of the Army. 

In agreement with Headquarters,. 21st Army Group, and as a result of ex­
perience in North Africa, Italy and Sicily, the base av~ation fuel and ammunition 
park was formed to hold the R.A.F. reserve stocks of fuel and explosives. This 
unity, which was most successful, was placed under the administrative control 
of No. 85 Group and under the functional control of the senior equipment staff 
officer of Headquarters, 2nd Tactical Air Force. This organisation proved an 
unqualified success and was supported strongly by the staff of 21st Army Group. 

The lesson learned was that it was vital for the Royal Air Force to hold its 
own stocks of aviation fuel and explosives in the base, on the lines of com­
munication and in the forward areas. The holding ot the stocks must include the 
responsibility for calling them forward from the main base and control of the 
distribution of stocks within the theatre. The physical movement of stocks, 
both by sea into the theatre and by road and rail along the lines of communica­
t ion within the. theatre, must be the responsibility of the main oser of thf 
shipping and the lines of communication, i.e. the Army. 

In practice, at weekly meetings held by the ' Q ' Branch of 21st Army Group, 
the equipment staff of 2nd Tactical Air Force would bid along with services of 
21st Army Group for their tonnage requirements for shipping into the theatre 
and for movement on the L. of C. within the theatre, and there was never art 
occasion during the campaign when an amicable agreement was not reached. 

The question of the holding and supply forward of bulk aviation fuel was 
raised during the campaign. I t was the responsibility of the Army in the field 
to build and operate bulk installat ions and pipe lines for the supply of aviation 
fuel. It was also their responsibility to distribute bulk aviation fuel direct to 
airfields by road tankers, either direct from the bulk installations or from 
pipeline head. The campaign appeared to show that it would have been better 
if the Royal Air Force in the Field had been supplied with a fleet of bulk road 
tankers and had been responsible for the distribution of aviation fuel from bulk 
installations in the base or from pipeline heads to airfields. In the case of 
aviation fuel supplied in (!rums and jerricans, the Royal Air Force wa.s in 
complete control of distribution of stocks which were held in the.Base A.F.A.P. 
or in Group A.F.A.P.s., aud the distribution of which was entirely controlled 
by the senior equipment officer at Headquarters, 2nd Tactical Air Foroe or at 
Group Headquarters. Precisely the same organisation should be adopted for the 
distribution of bulk aviation fuel. 

Callin~ Forward of Supplies from the Main Base 
A firn1 lesson learned during the campaign was that it is essent ial that all 

supplies should be called forward into the theatre as and when required by the 
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consumer in the field, and not that the maintenance organisation in the main 
base should send supplies into the theatre at their own will. Such a state of 
affairs did occur in other campaigns, entailing unnecessary build-up and con­
fusion in advanced base areas and unnecessary locking up of shipping, thereby 
preventing the vital requirements of the local tactical situation from coming 
through. 

Efficiency of the Supply Organisation 
The organisation for the supply of the Royal Air Force with reserve aircraft, 

aviation petrol, bombs, ammunition, technical stores, etc. , functioned well. · 
The high state of serviceabiJity of aircraft and M.T. maintained throughout the 
campaign was in no small way due to able provisioning. At no time in the 
campaign were operational units prevented from canying out sorties due to 
lack of the necessary supplies, except on occasions in the rapid forward moves of 
Normandy to Belgium and Holland, and again after the crossing of the Rhine. 
For short periods the lines of communication could not support more than two or 
three operational wings in the very forward areas. 

ihe planning in Overlord allowed for the two tactical grou~s, Nos. 83 and 84, 
to be fully mobile, i.e. all the operationa,l wings, the Group Headquarters and 
all its ancillary units could move forwards or backwards under their own trans­
port arrangements. Likewise, each group had its own supply and transport 
colwnn of some 300 x 3-ton load-carrying vehicles which enabled forward 
airfields to be pre-stocked at the same time as the operational units were moving 
in to occupy them. 

This arrangement proved its value throughout the campaign, and more es­
pecially in the rapid advance from Normandy into Belgium and Holland and 
again from the Rhine to the Elbe. 

The Main Headquarters of 2nd Tactical Air Force, No. 2 (Light Bomber) 
Group and No. 85 Base Maintenance and Night Defence Group were established 
on a ' transportable ' basis. This organisation was a great economy in load­
carrying vehicles and pro...-ed sound. The transportable units did not have to 
move at great speed, and could be' shuttled· forward unit by unit in slow time. 

The value.of the supply and transport column of 400 vehi,cles, produced rapidly 
and at very short notice by the Director of Movements, Air Ministry, during the 
move from Normandy to Belgium, and controlled throughout tbe campaign 
by the senior movements staff officer at Headquarters, 2nd Tactical Air Force, 
was proved again and again. At any time when a heavy requirement arose for 
pre-stocking airfields or moving dumps of aviation fuel and e-xplosives from the 
advanced base to the forward areas, this extra column under the direct control 
of Headquarters, 2nd Tactical Air Force, was of yital assistance. 

Base Units 
TI1e decision to hold the 2nd Tactical Air Force Base Aircraft Repair Unit, 

Base Equipment Holding Unit (at that time named ' The Forward Equipment 
Unit ') and Base Hospital back in the United Ki:ngdoin until such time as a :firm 
base area was established on the Continent alongside a base port, proved correct. 
Had these units been put across into Normandy in August 1944, they would 
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have taken up a large amount of shipping which was vitally required to carry 
the tal'.'.tic-al battle needs, and they would have been left stranded far behind in 
Normandy for some months after the advance into the Low Countries. 

With the United Kingdom base within 200 miles of the operational area, 
it was always possible to keep the air stores parks filled by daily Dakota services, 
to evacuate casualties by air to the United Kingdom, and to fly back to the 
maintenance depots in England such repairable aircraft as were capable of 
making the passage. Other aircraft were either repaired on site by the repair 
and salvage units of the force, or else shipped bac\< to the maintenance depots 
at home in empty low loaders and ' Queen Marys. • 

Once a firm base area was established in the Low Countries with powers of 
entry to Calais, Boulogne, Ostend and Antwerp, large base units were brought 
into the Continent and were enabled to settle down without a further move 
during the campaign. In such a static situation they proved of unlimited value. 

Group Support Units 
The Group Support Unit (G.S.U.) was an entirely new Ai( Force formation 

built up from Mediterranean experience, and proved its value in the campaign 
100 per cent. The policy behind these units was that they should hold three pilots 
and three aircraft per squadron of the group they served. Likewise, a small t rain­
ing flight was included in the G.S.U.s to give the pilots their final operational 
polish under group direction, in order that ·they might join their squadrons 
capable of taking their place in the line the day they arrived. Reserve a.ircra~ 
in the G.S.U .s were prepared in a sunj}ar way under group arrangements, having 
their guns harmonised, radios calibrated, etc .• and were thus enabled to take their 
place in an operational formation on the day they arrived at a front line airfield. 
For each of the two tactical groups, the G.S.U.s held some 100 reserve aircraft 
and 100 pilots. It also had a ferry flight which enabled reserve pilots with theil 
kits to be flown direct to the forward airfields. 

The policy for the Group support unit was that it should be located outside 
enemy fighter range in order that the reserve aircraft could not be shot up. nor the 
final training of the pilots interrupted. This policy proved sound and, in fact1 

i.t never became necessary to bring these units on to the Continent . 

Repair and Salvage Units 
The policy whereby repair and salvage units were established in every two 

operational wings was proved right. These units were located at a wing airfield 
in the forward area with sections detached to the other wing they served, 
The units were able to remove immediately from the operational squadrons 
any smashed, shot up, or otherwise unserviceable aircraft that was likely to 
take more than 48 hours to put back into the line, an immediate replacement 
to the squadron being provided from the repair and salvage unit. This combined 
organisation enabled squadrons to maintain a daily serviceable strength 
throughout the campaign of at least 12 operational aircraft. 

Aircraft Serviceabflity1 

The maintenance of operational aircraft strength throughout the campaign 
1 Despatch by A.C.M. Leigh."lvlallory. 
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was the result of a carefully prepared plan of replacement. In this connection 
it is interesting to note that the forecasting of wastage and casualties by the 
planning staff of Overlord was sound and, since the losses. were below those 
estimated, there were no serious difficulties of supply. The replacement pool 
and recovery organisation worked extremely well. The average strength and 
serviceability of the 2nd Tactical Air Force was as follows :-

Fighters Bombers 
C 

Average Average Per- Average Average Per-
Strength Service- centage Strength Service- centage 

ability ability 

June .. l,l56 954 82·5 272 231 85·0 

July .. .. 1,058 956 89·5 265 232 87·5 

August .. 1,077 930 86·4 277 240 86·7 

September .. 1,250 1,093 87·5 253 214 84·6 

. 
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Part VIII 

THE WAR IN THE FAR EAST 





CHAPTER 22 

MAINTENANCE IN THE FAR EAST PRIOR TO THE 
FALL OF SINGAPORE 

The Establishment of a Base at Singapore 
The decision to establish a Naval and Air Base at Singapore was made after 

the 1914-18 War, and by 1921 a committee hadselectedsitesatSeletar. Progress 
after this, however, was slow and spasmodic due to fluctuations in the political 
and economic situation. By 1929 a :floating dock was in position, the gun 
defences were proceeding and Nos. 205 and 36 Squadrons were stationed there. 
The completion of the defences was postponed for five years by the Disarmament 
Conference, but in 1933 the potential threat of Japanese aggression and the 
obvious weakness of Singapore resulted in the work being reswned. The first 
stage was accelerated and provision was made for additional air forces, together 
with the second airfield. As an immediate measure No. 100 Torpedo-Bomber 
Squadron arrived in Singapore early in 1934. The enemy forces at this time 
were expected to be carrier-borne, and attack from land-based aircraft or an 
over land invasion was discounted and emphasis was, therefore, placed upon 
the need for an ample air reconnaissance force, backed by suitable aircraft for 
attacks against shipping. In order to permit the rapid movement of air forces 
to the Far East the reinforcement route was to be developed by the establish­
ment of a further three airfields. 

Development of the Far East Maintenance Organisation 
The policy governing the future development of the air base at Seletar in 

October 1934 was based on the establishment of two toq>edo-bomber squadrons 
and two flying boat squadrons. The Base Repair and Stores Organisation 
was to be sufficient to deal with the peace-time requirements of the Royal Air 
Force and Fleet Air Arm in the Far East Command, as there were to be no 
squadron workshops at Seletar, this also included all the major squadron repair 
work.1 

The technical and domestic buildings of the existing base repair organisation 
were sited on the east of the airfield and comprised, in part, the already existing 
buildings on t)lis site. The revised scheme called for additional accommodation 
and authority was therefore granted for con1racts to be placed. Considerable 
delay, however, was caused by various changes in policy in respect of land 
acquisitions, the technical design of buildings and the efforts to economise 
financially. 

By March 1937 the workshop and equipment ~ctions at Seletar had expanded 
to such an extent that the work in the individual sections could no longer be 
adequately controlled by the normal station organisation. The A.O.C. Far 
East, therefore,-recommended that tbese sections should be grouped into units 
under a Depot Headquarters, which in tum could be directly administered 
by Headquarters, Far East. Ultimately this policy was accepted and on 3 
January 1938 certain domestic and technical accommodation, including t wil 

1 A.M. File S.32742. 
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hangars, was taken over to form the Aircraft Depot, Ear East. In the initial 
stages the depot functioned as a large station workshop and undertook all the 
work which was beyond the capacity of the four squadrons then based at Seletar. 
These facilities were later extended to cover major repairs to the Fleet Air Ann 
aircraft and this work represented a permanent holding of at least six Walrus 
and/or Swordfish aircraft, and at times constituted 50 per cent of the work of the 
depot.1 

The building programme for -the technical accommodation at Seletar was 
approximately two years behind schedule in the spring of 1939. This affected 
the expansion of the unit and caused such vital sections as engine repair to be 
temporarily accommodated in unsuitable buildings. 

The expansion scheme' M 'for the Royal Air Force was produced in Novem­
ber 1938 and exceeded and incorporated all previous schemes. One of its pro­
visions was an increase in the number of squadrons overseas to 49 and, as this 
would call for increased maintenance backing, theA.O.C. Far East carried out an 
investigation into the depot's ability to meet this commitment. In a letter to 
the Air Ministry in August 1939 he stated that the present capacity of the 
temporary engine repair sections at Seletar was only six engines per month, 
but that this could be raised to nine per month in an emergency. A new engine 
repair section was being built and was scheduled to be completed in twelve 
months' time. The capacity would then be twelve engines per month, but this 
could be raised to 15 provided the personnel were available. This would ~ve 
been totally inadequate as tbe minimum requirement under scheme 'M' would 
be at least 62 overhauled engines per month. The existing congestion at Seletar 
without further expansion was already undesirable and the A.O.C. therefore 
recommended that further engine repair accommodation should be located 
elsewhere. He suggested that the vulnerability of the Command would be 
reduced if this was sited near Kuala Lumpur where technical trade schools 
already existed, and the supply of skilled labour would not present so serious a 
problem as on Singapore lsland. This proposal was approved on 12 September 
1939.8 

The design and internal lay-out of t he new depot was made the responsibility 
of Far East Command, but in the main the systerns that were adopted were those 
that had already proved successful at St. Athan and Sealand. Originally it 
was the intention that all major repairs to components should be undertaken 
in the general engineering section at Seletar where certain of the necessary 
tools were already installed, bi°it this policy was changed and it was decided 
to transfer the necessary equipment from Seletar and establish a general 
engineering section at Kuala Lumpur. Eventually a plan for the depot was 
produced and the Treasury Interservice Committee proposed that the sum of 
£'1:75,000 should be allocated for this purpose. The estimated time for comple­
tion was 12 to 18 months, but every endeavour was to be made to reduce both 
the period of construction and the cost of the project. Efforts to find suitable 
temporary accommodation were not successful. At this point the Admiralty 
stated that they did not desire to be included in the scheme and tbis enabled 
the planned output of engines to be scaled down from 100 to 50 engines per 

1 A.M. File S.40760. A.M.O. N.1007/37. 
I A.M. File S.55833. 
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uionth and reduced · the depot to five Bellman hangars and the necessary 
barrack accommodation. It was expected that these buildings would be ready 
in June 1941 and that the cost would now be £120,000. 

During 1940 modem aircraft started to arrive in the Command and this soon 
revealed the necessity for an efficient and well-equipped maintenance organisa­
tion at Seletar. In the United Kingdom the operational commands could tum 
to Maintenance Command and the aircraft industry for the necessary backing ; 
Singapore 8,000 miles away could not do this. Consequently the depot was 
called upon to produce equipment which under normal circumstances would 
have been demanded from the United Kingdom. The general engineering section 
at Seletar had expanded from a ' four squadron station workshop ' and this 
task proved that it was quite inadequate for its new role. Throughout there 
was an acute shortage of space and equipment and some sections had at times 
so much work in hand that they were unable to accept any further orders for a 
period of six months. Several additional workshops were required, but this 
was not pursued because the time taken for a decision and the ultimate com­
pletion of another building was anticipated to be anything from several months 
to three years.1 

At the outbreak of hostilities in Europe the strength of the Aircraft Depot, 
Far East, included 206Asiatic tradesmen consisting of Chinese, Malays, Indians 
and Eurasians. All these tradesmen proved themselves to be quite efficient 
when properly supervised by British other ranks. As the output of the depot 
in May 1940 was 70 per cent more than the previous year some degree of their 
usefulness can be appreciated when it is realised that the strength of the British 
other ranks had remained unaltered, whilst that of the Asiatics had incre~ 
to 391. 

To ensure adequate supervision and to meet the operational needs of the 
depot it was decided with effect from 12 August 1940 to mobilise the Asiatic 
tradesmen and to form a Special Technical Corps. The first enlistment was 
effected on that day and by the end of the month there were 112 personnel on the 
strength of the Corps. Some of these were local volunteers whilst 44 came 
direct from the Government trade schools in Malaya. The organisation 
necessary for discipline, billeting and training operated quite smoothly in the 
initial stages, but later it was found that a separate administrative staff should 
have been established. Certain of the special training corps were therefore 
given N.C.O. rank. By September 1940 the number of personnel bad risen to 
297, but many of these required further training before they could be usefully 
employed. The applications for enlistment were numerous, but only 20 per cent 
of these succeeded in passing the requisite trade tests. There was no accepted 
establishment for the Special Technical Corps and personnel were enlisted as 
required by the Air Headquarters, Far East. 

There was a considerable nwnber of civilian engineering firms in Singapore 
which were staffed by Asiatics. H these firms had been properly organised 
they could have been extensively used for the manufacture and overhaul of 
Air Force equipment, thereby relieving the pressure of the sorely taxed base 
maintenance organisation. No attempt, however, was made to initiate a 

1 No. 151 M.U., O.R.B., September 1940. 



comprehensive-civilian repair organisation and such work as was giYen to local 
firms followed the pre-war procedure known as local purchase. Certain engineer­
ing officers of No. 151 Maintenance Unit were appointed as inspectors to certify 
that this work was up to standard. Barrack furniture , required to equip the 
newly-opened station, represented the majority of the work undertaken, 
although towards the end of 1941 an increasing ,number of technical ite_ms were 
included in tbe programme. As these mainly consisted of items. which had been 
previously developed and manufactured by the Service, their production by 
local tradesmen was considerably simplified.1 

In March 1941 Air Headquarters, Far East, established No. 221 Group in 
Burma, No. 224 Group (Cadre) for air operations in Singapore and No. 222 
Group (Cadre) to control flying boat operations from Ceylon. Even so the 
Headquarters suffered increasingly from the lack of decentralization. A chief 
Maintenance Officer (C.M.O.) was not appointed, nor was tnere established a 
purely maintenance group and the highly comple..x problem of maintenance and 
supply remained in the bands of two separate sta.fl officers at Air Headquarters. 

The aircraft depot at Seletar was re-named No. 151 Maintenance Unit in 
June 1941. A party was sent to Kuala Lumpur to open up the by now completed 
Universal Equipment Depot and Engine Repair Section (No. 153 Maintenance 
Unit). The development of airiields in Bunna needed to be covered by an 
equipment unit in that area and consequently No. 154 M.U. commenced to 
operate in July, on a temporary basis, at Mingaladong. Another universal 
equipment depot was needed on Singapore Island in order to relieve the acute 
congestion of stocks at Seletar, and a site was found in May at Bukit Panjang. 
Stocks were moved in July and No. 152 Maintenance Unit was officially opened 
in August 1941. No. 81 Repair and Salvage Unit arrived by sea at Singapore in 
August and was based at Kluang, Johore Straits. Later in the year two air 
ammunition parks were formed, one at Seletar and one at Batak Quany. 2 

~o. 151 Maintenance Unit, Seletar 
This unit consisted primarily of the nniversal equipment depot, engine repair 

section, general engineering section, mechanical transport maintenance unit 
and a marine craft overhaul section. A group captain was in command with 
wing commanders holding the posts of chief technical officers and chief equipment 
officers. There was a permanent shortage of personnel who had experience of 
• modem ' Royal Air Force methods, whilst several of the newly-created engineer 
officer establishment had to be met by the conunissioning and promotion of 
personnel within the unit. Early in 1941 the approximate strength of the unit 
was 900 British, 600 enlisted Asiatics, and 200 native artisans. 

During 1940 it had been found nec~ary to work two shifts a day, but by 
1941 the pressure of work necessitated continuous shifts througbout tbe 24 
hours. Opposing this effort there was a considerable loss in man-hours as the 
result of technical personnel being called upon to perform station duties, and 
the climate in Singapore was particularly oppressive. 

1 Inte.view-Wg. Cdr. Saw. 
~ For the operational aspect of the campaign the reader should refer to the A.H .B. 

Na1Tative, The Campaigns t>i the Far East, Vol. II , Malaya, Ndherlands East bul-i11s ana 
Bu!'ffla. 
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About this time the Commander-in-Chief visited the unit and issued instruc­
tions that a certain degree of dispersal was to be undertaken in respect of fuel, 
aircraft, and engine spares. All buildings were to be traversed with 10-ft. 
high sandbag walls. Tbe latter instruction was carried out, but it was not until 
well after the Japanese invasion of Malaya that any real effort was made to 
disperse the unit, when the engine repair section took over a section of the Ford 
motor works in Singapore. In every department of the unit there was a shortage 
of space, spares and equipment. Such items as ring and bead sights for ground 
machine guns, bomb fusing spanners, belt positioning tools for ·303 and ·S 
ammunition, parallel brass rules for navigators, complete course and distance 
indicators for aircrew, torpedo carrying trolleys, exhaust rings for Bristol 
engines, are typical examples of the work undertaken in the general engineering 
section. The stock and variety of materials required for the fabrication and 
repair of components was never adequate despite the early provisioning action 
that had been taken, and this resulted in an excessive nwnber of man-hours 
being expended on crude improvisations. 1 

.A batch o.f Blenheim IV's arrived in May and were erected by the usual 
production line methods, although a distinct lack of spares again resulted in 
several improvisations. {n the same month it was decided that two new fighter 
squadrons should be formed in the Far East Command and equipped with the 
first consignments out of a total of 170 Brewster 'Buffalo aircraft which were 
being shipped direct to Singapore from America. Each squadron was to be 
established at 14 I.E. and 2 I.R. aircraft and organised on a two-flight basis. 
To ensure maximum flexibility in the Command and to allow for the consequent 
fonnation of additional squadrons, five sets of ground equipment were demanded. 
The aircraft commenced to arrive at Singapore on 17 February 1941 and 
deliveries continued over several weeks. Records that accompanied the aircraft 
indicated that they had been stored effectively, all the engines had been in­
hibited and one aircraft in 20 had been test flown. Erection was organised on a 
double production line under two parallel gantries, and work proceeded 24 hours 
a day. The aircraft were moved forward as the various stages were completed 
until they were finally passed to flight test and despatch sections which operated 
from an adjoining hangar. The erection of the first few aircraft was carried out 
without any guidance or data and it soon became apparent that a detailed 
inspection would be required on each one in order to clear up several minor 
faults .. To save weight and improve the performance, the ·S guns were removed 
and replaced by ·303 calibre, the necessary ammunition carriers and spent 
cartridge clmtes being manufactured locally. Two of the aircraft were prepared 
for photographic reconnaissance duties by stripping all unnecessary equipment 
and fitting 20-incb lens cameras and long range fuel tanks. The total number of 
modifications on each aircraft was 33 and this slowed down the rate at which they 
could be prepared. Five squadrons were eventually formed and their ground 
technical personnel detached in parties to No. 151 Maintenance Unit to gain 
experience in servicing the new type. 

In July 1941 the overhaul of fjve Singapore flying boats, which had previously 
been regarded as beyond repair, was commenced. These a:ircraft were the only 
ones that could be obtained for safeguarding thousands of miles of shipping so 
that every effort was made to overhaul each boat on time. About 300 men worked 

1 M.R.S . 2155. 
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directly and indirectly on the commitment, and the time taken to complete 
each boat was approximately five weeks. The hulls and wiring were in a very 
bad condition, and fabric had to be renewed and numerous components such as 
ribs and brackets required replacing, the main spars throughout the hull were so 
corroded that in several places sleeves had to be fitted. The engine repair 
section overhauled the Kestrel engines. When brought to operat10nal standards 
the aircraft were flown to the Fiji Islands by crews of the Royal New Zealand 
Air Force. 

A quantity of Hudson aircraft arrived by sea and were off loaded on to barges 
and taken to Seletar. Erection was commenced the same night despite the lack 
of tools and technical publications, and by the time the American Hudson test 
team arrived the erection of the whole consigment was well advanced. The 
aircraft had not been provided with any machine-gun mountings so an appro­
priate modification was produced and embodied. The Wirraway aircraft, which 
arrived from Australia, were extremely simple to assemble and required only one 
modification, that of fitting sirens to frighten the Japanese. 

Shortly before the commencement of hostilities in the Far East, a' factory' 
was organised on the unit to produce dummy aircraft. These aircraft were 
mobile and exact in every detail. Jigs were used so that unskilled tradesmen 
and such personnel as were in transit could be employed in their manufacture, 
Approximately 50 aircraft were completed. Air Vice-Marshal Pulford and the 
commanding officer of the unit devised an operation whereby dummy aircraft 
in crates, painted on the outside to indicate genuine Hurricanes, were conveyed 
through the town. Several hold-ups were conveniently arranged before they 
were returned to Seletar. The hoax appears to have been a complete success, 
in fact, so near to the original were the aircraft that the Army requested the 
manufacture of dwnmy artillery and machine guns. 1 

On 7 December 1941 the Japanese struck at Pearl Harbour, and on the following 
day a high-level bombing attack was made on Seletar by two formations of 
enemy aircraft, two airmen were killed and a certain amount of damage was 
done to the technical accommodation. Within a few days a considerable 
number of aircraft that had been in combat with the enemy were flown into 
No. 151 Maintenance Unit for repair. A special section was established at the 

. unit with a working limit of four days on any one aircraft. Additional sections­
were organised to handle crashed aircraft on Singapore Island as the main 
element of No. 81 Repair and Salvage unit had, by this time, proceeded north 
to assist the operational squadron~. Throughout December work continued at 
high pressure both by day and by night, several hundreds of aircraft were 
resurrected and numerous aircraft modifications designed and embodied. On 
25 December half of the aero-engine repair section was dispersed to the Ford 
Motor Works in Singapore whilst arrangements had already been made with 
the Works and Building Department to dismantle three hangars at 
Seletar and re-erect them at selected sites a mile or so outside the aerodrome 
perimeter. These hangars were to serve as aircraft component, repair and 
assembly shops ; unfortunately this work was not completed before the evacua­
tion. During December only a few desultory night raids were Q1ade on Seletar, 
but in January the attacks began in earnest and five or six concentrated raids 

1 Interview-Grp. Capt. Walkington, March 1947. 
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were made during daylight. By the end of January the. unit 's technical 
,buildings were so badly damaged as to render them unusable, unit head~ 
quarters had received a direct hit and the annexe housing the equipment 
records was destroyed. On 2 February 1942, after a particularly heavy raid, it 
was decided to accommodate all personnel of the unit in tents pitched amongst 
the rubber trees along the Seletar road. 

Meanwhile in January 1942, owing to a delay in the establishment of an 
erection unit in Java it was decided that a nwnber of cased Hurricanes, due to 
arrive as reinforcements by sea, would have to be erected at Singapore. The 
unit therefore selected two erection sites, one about½ mile from Tengah airfield 
and the other just outside the perimeter fence at Seletar. Every preparation 
was made for the reception of the much needed aircraft, tracks were prepared 
to the site and gantries erected to facilitate the unloading. The morale of all 
personnel in the unit rose as it became generally known that Hurricanes were 
due to arrive and as a result all worked harder than ever. On 14 January 1942 
when the ships docked at the naval base it began to rain and it continued -almost 
without a break for more than 24 hours. By the time the first cases were 
unloaded at the dispersal sites the ground was a quagmire and all vehicles 
including tractors became • bogged.' The decision was then made to erect as 
many as possible in the large hangars at Seletar and a smaller number at the 
two dispersed sites. The storage site which had been selected for the cased 
aircraft awaiting erection proved to be quite unusable. In less than 36 hours after 
the first crate arrived at the hangar, the first Hurricane had been flight tested, 
and in three days the commanding officer of the newly-formed No. 232 Fighter 
Squadron, led five aircraft into battle against enemy aircraft that were attacking 
Singapore. Unfortunately, in full view of the unit, three of the five Hurricanes 
including that flown by the commanding officer were shot down. However, 
within seven days the whole 51 aircraft had been erected and were serviceable 
and ready to fly . All the aircraft were found to be in perfect condition for 
speedy erection.1 

The Equipment Or~anJsation at Seletar 
In the early period wben the Far East Command was very largely static, the 

equipment section of the depot proved itself to be quite adequate. When the 
expansion of the Command commenced it soon became apparent that the whole 
aspect of the equipment organisation had been under-estimated. 

The quantity of packing cases that were permanently waiting to be opened 
continued to grow, and it was conservati-yely estimated that there were several 
thousands of such cases by the end of 1941. This was due partly to the acute 
shortage of equipment assistants and unskilled labour in the receipt and des­
patch sections of the unit , and also to the fact that the packing cases were 
inadequately marked to indicate their contents. The Royal Air Force cases 
were usually stamped with the stores vocabulary reference only, whereas the 
packing cases from American sources had a convenient external compartment 
in which could be found a complete list of all the contents. The R.A.F. pro­
cedure meant in effect that the equipment personnel of ten had to open several 
cases. in order to locate one particular stores item and this resulted in vital 
delays in the final stages of the campaign. 11 

1 M.R.S. 2155, 
2 Interview- Grp. Capt. Walkington, Ma.eh 1947. 
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There was an extreme shortage of all kinds of equipment necessary for the 
maintenance of aircraft and for the continued expansion of the Command, 
promises of equipment from Australia, and to a lesser extent India, were not 
always implemented. Furthermore the whole problem of provisioning for 
equipment was complicated by an Air Ministry instruction of August 1940 to 
the effect that only equipment not available from the Commonwealth countries 
was to be demanded from the United Kingdom. The policy of a central pro­
vision office was not energetically pursued and it was not until November 1941 
that a master provision officer reached Singapore. By that time an office bad 
been established and a copy of the M.P.O. scheme had been stuclied by the 
personnel concemed. The essential forms were designed and sent to the 
printers whilst the equipment units at Seletar, Bukit Panjang and Kuala 
Lumpur were visited to explain the need for, and the principle of, the scheme. 
The office building was ready for occupation at the beginning of December 
1941 and authority was received to engage 26 female clerks. After hostilities bad 
commenced and it was decided to transfer No. 153 Maintenance Unit f:rom 
Kuala Lumpur to Java an amended master provisioning scheme was evolved. 
Time was short, however) and it became necessary to cancel the master prc>­
visioning projects and to use the personnel to establish a unit at the · Great 
World' Armament Park for the sorting and storage of equipment salvaged 
from the airfields from the mainland which were at this time being occupied by 
the enemy. The absence of a master provisioning office had the effect of 
multiplying the work ofNos. 152-and 153 Maintenance Units and overburdening 
No. 151 Maintenance Unit at Seletar.1 

The congestion of the equipment stocks at Seietar resulted in a universal 
equipment depot (No. 152 Maintenance Unit) being opened on Singapore 
Island at Bukit Panjang in August 1941, the barrack equipment being supplied 
in large quantities from Australia, India and local contractors was handled 
almost exclusively by this unit. Later, approximately one third of the Com­
mand holdings of aircraft spares were taken over from No. 151 Maintenance 
Unit. The resulting procedure was slow and in consequence it became necessary 
for Air Headquarters to amend the system on the outbreak of hostilities by 
allowing both units to receive copies of demands simultaneously, the parent unit 
took accounting action whilst No. 152 Maintenance Unit made an immediate 
issue. When the Japanese landed on Singapore Island a complete denial 

. policy was carried out, and the unit embarked for Java on 10 February. 

No. 153 Maintenance Unit, Kuala Lumpur 
On 1 June 1941 an advance party proceeded from Singapore to open the 

engine repair depot at Kuala Lumpur. At the end of the month its title was. 
changed to No. 153 Maintenance Unit and a universal equipment section was 
added to the establishment. By October 1941 the unit was still in the proce5$ 
of ' building up ' with the engine repa.ir section and general engineering sections 
working considerably below their planned capacity. An airframe repair section 
was under construction at the civil airport, and the universal equipment section 
was in the proceSs of accumulating stores from No. 151 Maintenance Unit. 

The total output of the engine repair section by 29 November 1941 was only 
12 engines owing to the proportion of inexperienced fitters, and to the acute 
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shortage of hand tools. The outbreak of war with Japan found No. 151 Main­
tenance unit in the process of despatching one third of its equipment to No. 153 
Maintenance Unit. Between 8 December and 20 December quantities of barrack 
equipment were also received for issue to new R.A.F. stations north of Kuala 
Lumpur. 

Aircraft Repair and Salvage 
The limited resources of the Command in aircraft and equipment, and the 

irregularity of the receipt of normal aircraft replacement stores, accentuated 
the necessity for salvaging and repairing everything possible from crashed 
aircraft. The fullest possible use was therefore made of No. 81 Repair and Sal­
vage Unit, which arrived in the Far East by sea in August 1941. The formation 
of the unit did not occur until 19 September 1941 and in the interim period the 
personnel were utilised for technical work at No. 151 Maintenance Unit, Seletar. 
When formed the unit was divided into four mobile salvage sections controlled 
by tbe normal repair and headquarters sections. 

The unit was based at Kluang, Johore Straits, and canied out all the salvage 
work in southern Malaya. Two of the sections were detached to Singapore 
Island to recover aircraft salvaged in that area. The salvage of aircraft was 
invariably difficult on land due to the nature of the country which was mainly 
either rubber plantations, jungle or swamp. Railway facilities were limited 
and the roads ( apart from the main roads) were little more than ea.rt tracks which 
became practically impassable in the heavy daily rain. Very often the salvage 
parties had considerable trouble in locating the crash due to language difficulties, 
the unreliable information given by natives and the limited range of vision in the 
jungle. This meant that a systematic combing of the reported location of a 
crashed aircraft was generally necessary, and on many occasions parties were 
not allowed to proceed beyond a certain point owing to the uncertain military 
situation. Repair on site was hardly ever possible except on airfields and landing 
grounds. Salvage from the sea was rarely possible but there were one or two 
occasions when assistance wa,s obtained from the Navy. The inevitable delay, 
however, in completing the arrangements r<;sulted in the deterioration of many 
parts by corrosion. 

After the outbreak of hostilities the unit, with the exception of a small party 
left behind to maintain the operational training aircraft, proceeded north to 
R.A.F. Station, Teiping. 1 By this time the Japanese had landed and were 
advancing on the northernmost airfields and it became necessary for all R.A.F. 
personnel to withdraw. 

The Evacuation of Malaya and Sin~apore 
Approximately a week a fter the outbreak cl hostilities No. 153 Maintenance 

Unit at Kuala Lumpur was warned that evacuation of the station was probable 
and on 28 December 1941 the first party left for Singapore where they were 
accommodated in a transit camp. During the following twelve days they were 
joined by the remainder of the unit. Instructions had been issued to move all 
the essential equipment for servicing aircraft and consequently large quantities 
of stores anived at Kuala Lumpur from the R.A.F. stations farther north. 

1 M.R.S. 2155, Encl. 16A. 
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This threatened to create a bottleneck which was only overcome by diverting 
every available vehicle to the task of evacuation and by reducing the time taken 
for the journey to Singapore from two days to twelve hours.1 

During the withdrawal down Malaya to Singapore the sectiorts of No. 81 
Repair and Salvage Unit operated independently and assisted in the evacuation 
of each R.A.F. station in turn. Large quantitiesoftechnicalstoresweresalvaged 
and sent southwards either by road or rail. Aircraft were repaired and flown 
off but where this was not possible vital equipment was removed and the aircraft 
destroyed. Dummy aircraft were erected on imitation landing strips. One 
lengthy retirement brought the bulk of the up-country sections together at 
Kluang, but enemy air attacks forced them to move into a tented camp about 
three miles away. Here, under the cover of the rubber trees, the transport 
vehicles were parked and overhauled, whilst work at the airfield was continued 
during t:he hours of darkness. By the end of January 1942, most of the sections 
had reached Singapore where they proceeded to give maintenance assistance 
to the Australian and Netherland squadrons based at Sernbawang. 

When the enemy crossed tlle border of Northern Jobore on 14 J anuary it was 
soon realised that the Royal Air Force would be confined to the four airfi.elds 
on Singapore Island. Not only would these stations become easy targets for the 
Japanese Air Force, but the likelihood of incoming reinforcements would still 
further increase the dangers of congestion. Dispersal beyond the dangerous 
limits of the island was imperative and plans which had been made for evacuation 
were commenced. No. 151 Maintenance Unit resurrected four Swordiish and 
made them operational. Apart from these and the ftghter force, all other 
serviceable aircraft had left for the Netherlands East Indies by 31 January. 
Any unserviceable aircraft which remained, unless repairable within seven days, 
were struck off charge. 

No effective defences had been prepared to resist an invasion of Singapore 
from the north and the eventual evacuation of the base was therefore inevitable. 
The Commander-in-Chief issued instructions that arrangements should be made 
to evacuate stores from the island. 2 Preliminary arrangements to move men and 
materials to Sumatra had been made as far back as 5 January but even by the 
18th they were still awaiting shipping in Singapore. It was estimated by the 
chief equipment officers, A.H.Q., that 30,000 shipping tons space would be 
needed for the proposed moves from Singapore. Already there was an accumula­
tion of 1,000 tons awaiting transfer, and no shipping was available. 

Orders were given on 21 January for two-thirds of Nos. 151 and 152 Main­
tenance Units to be sent to the region of Batavia, the remainder were to be 
formed into a repair and salvage unit and an air stores park to co'Ver the 
requirements of the :fighter force. Most of the undamaged equipment at the 
depot had by this time been moved to a camou1faged dispersal site. A packing 
section was now organised and as the equipment was crated it was sent down 
to the docks. Everything had to be moved by sea and towards the end of the 
month work at the docks continued day and night. No. 153 Maintenance Unit 
was got away and loacling was now concentrated on technical equipment, 
heavy machinery, vehicles, airfield construction equipment and explosives. 

~ M.R.S. 2155, Encl. 5A. 
2 A.H.B./II JS0/2 and A,.H.B./11 J53/5. 
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The docks were being bombed and dock labour began to disappear and had to 
be replaced by service personnel. Some ships had to be loaded by Lighters in 
the roads whilst others, despite the bombing, came right into the berths. Many 
vessels were sunk and damaged in the harbour and crews deserted. Embarka­
tion plans became disorganised and units became scattered and separated from 
their equipment. Even when the ships had put to sea the danger was not past 
for the Japanese air attacks inflicted heavy losses, and large quantities of 
equipment, including M.T., never reached its destination. 

A party consisting of 11 officers, 296 airmen and J 45 Asiatics of the Special 
Technical Corps, left Singapore by sea on 6 February but the ship was forced to 
return to port twice due to crew shortages and finally got away on the 8th 
by making good the deficiencies from airmen volunteers. 

By that time the Japanese had started to shell the tented camp and light 
bombardment continued from thence onwards. Conditions were rapidly 
deteriorating and orders were received to destroy all secret documents and to 
spike all oil drums. Very soon Sele tar was under fire from Japanese mortars 
across the Straits of J ohore and any movement in daylight drew instant fire. 
Salvage work however was continued under the cover of darkness but with no 
adequate lighting. 

The air defence of Singapore came to an end on 9 February when, after a day 
of battles against overwhelming odds, tbe A.0.C., realising the hopelessness of the 
situation, gave orders for the few remaining aircraft to leave next morning for 
Sumatra. At first light the last eight Hurricanes took off from Kallang, and 
led by two Hudsons set course for Palembang. These men of No. 488 Squadron 
had no prior experience of the Hurricane, yet despite this and the lack of tools 
and spare parts they had somehow managed to maintain 100 per cent service­
ability. Of the eight Hurricanes which made the sea crossing to Sumatra only 
one failed to reach base-it burst into flames a few miles from the airfield but the 
pilot managed to escape by parachute. 

General Wavell visited Singapore for the last time on 10 February. Rapid 
progress had been made by the enemy and although a counter-attack was to be 
mounted he had little confidence in any prolonged resistance. He therefore 
ordered •the immediate evacuation of all the remaining R.A.F. personnel and 
at the same time ordered the Deputy A.O.C. to take charge as soon as possible. 
Some of the senior staff officers, including the senior engineer and armament 
officers, were now evacuated by air, but the A.O.C. remained. 1 

The events of the last few days in Singapore are recorded from the memories 
of a handful of officers who remained almost until the end. Airfields were 
ploughed up; Seletar, the oldest station, was the first to be destroyed. All the 
equipment which had been removed from the depot was eventually crated but 
the shortage of transport and the absence of coolie labour at the docks meant 
that considerable quantities had to be left behind. The shipping state went from 
bad to worse and it became obvious that there was no hope of loading the 
equipment which had been so arduously packed. Instructions were therefore 
issued to damage as much of it as possible and some 57 aero-engines alone were 

1 A.M. File C.28801/45 Encl. 27A, para. 27. 
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.smashed to pieces witb sledge hammers. Although much vital equipment was 
destroyed, large quantities which had ·been salvaged from the up-country 
stations had been temporarily housed within the city itself and in consequence 
destruction by fire was impossible. 

The final draft of No. 151 Maintenance Unit left Singapore with a cruiser 
escort on 12 February. Both ships were heavily attacked en route and sustained 
casualties. They arrived at Batavia four days later. 

The remaining garrison were given permission to surrender at their own 
discretion and on 15 February a deputation was sent to the Japanese lines. 
An unconditional surrender was agreed to, hostilitiy5 ceased at 2030 hours­
Singapore had f aJlen.1 

Strenuous efforts were made to set up a working maintenance organisation 
in the Netherlands East Indies. Two repair and salvage units were formed with 
dispersal areas and improvised workshops, one at Palem bang and one at Batavia. 
On the morning of 11 February the erection commenced of Hurricanes, ex 
H.M.S. Athene, and by the 14th seventeen of th.ese had been completed and 
flown to Palembang. · Ships carrying equipment and spares had been sunk, 
whilst the stores arriving in ships which had bee.n diverted from Singapore 
could not quickly be identified as cargo manifests were often not to hand. The 
deficiencies had to be made good wherever possible by purchase or loan from the 
Dutch Air Force. Events were, however, moving too fast and evacuation from 
Java to Ceylon was commenced on 27 February 1942. 

1 Percival Despatch paras. 580,581, 582. Details of the ape.rational aspects of the defence 
of Singapore and the final evacuation will be found in the A.H.B. Narrative, Th~ Campaig'IIJ 
tn th.t Fa, Ea~I, Vol. II, Malaya. 
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CHAPTER 23 

THE DEVELOPMENT OF A BASE MAINTENANCE ORGANISA­
TION IN INDIA TO SUPPORT THE EXPANSION OF THE 

Am FORCES 

The Early Attempts to Develop the R.A.F, in India1 

A scheme was commenced in July 1939 to provide India with sufficient 
Blenheim I aircraft to re-equip their four bomber squadrons. Nos. 11 and 39 
Squadrons were the first to re-equip, but no sooner had they received their 
first Blenheims than tbey were transferred to the Far East Command. In · 
August 1939 No. 60 (Bomber) Squadron began to re-equip with Blenheim Mark I 
aircraft. The role of the Air Force in India in 1939 was not one which demanded 
or could expect a high standard of modern equipment and aircraft and, at the 
outbreak of war with Germany, No. 60 Squadron was the only unit in India 
which possessed a number of comparatively modern aircraft. That these forces 
were only suited to the limited role of tribal operations within fodia's borders 
describes not only their function but their capabilities. To fulfil this role, that 
of watch and ward, coupled with proscription bombing that was more deterrent 
than damaging, there were availabl~2 :-

No. 5 Squadron, R.A.F. (Wapiti). 
No. 20 Squadron, R.A.F. (Audax) . 
No. 27 Squadron, R.A.F. (Wapiti) . 
No. 28 Squadron, R.A.F. (Audax). 
No. 31 Squadron, R.A.F. (Valentia). 
No. 60 Squadron, R.A.F. (Blenheim I). 
No. I Squadron, I.A.F. (Audax). 

Not one of these aircraft was considered to be operationally first line by the 
Metropolitan Air Force at that time. Nos. ·S, 20, 28 and I (I.A.F.) Squadrons 
were Army Co-operation Units, Nos. 27 and 60 Squadrons were bomber forma­
tions and No. 31 Squadron was classed as a Bomber/Transport Unit. 

Of these squadrons, No. 27 Squadron was employed as a flying training school 
and No. 60 Squadron had small detachments of from two to four aircraft at 
Karachi, Bombay, Madras and Calcutta for coastal defence duties. The re­
mainder of the squadrons were limited to the north-west frontier. The units 
comprising this small force were, according to peace-time standards, well 
equipped for the duties they had to fulfil. 

The requisite bases, without which a modern air force could not operate, 
were, however, entirely without the best equipped and laid out airfields. Of 
those at Lahore, Peshawar, Miranshah and Ambala, not one possessed a runway 
of more than 1,100 yards. Although this was not essential, considering the 
take-off run of the aircraft involved, they would h~ve been unsuitable as bases 
for air~raft fit to wage offensive or defensive war against a major power. 

1 The full details of this aspect are given in the A.I:I.B. Narrat ive, Th, Campaign.s in tlie 
Far East, Vol . III. India Command. 

2 A.H .B./II JS0/47/21 , Modernisation of tpe Air Forces. 
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Moreover, all these bases were situated in the north-west, remote from what was 
to become the area of operations. During 1940 the pre-occupation with tbe war 
in Europe resulted in India being left low on the list of priorities. As develop­
ment went on apace in England without the corresponding advance in India, 
the gap between the efficiency of the air striking power of units in the two areas 
increased_ 1 

Nos. 11 and 39 Squadrons returned to India from the Far East in April 19i0, 
but were immediately lost to the Command on being transferred to Aden to 
meet pressing operational needs in the Middle East. The only progress made in 
,940 was the formation of aftying training school to relieve No. 27 Squadron and 
the formation of five coastal defence flights to release No. 50 Squadron for service 
on the north-west frontier as a BlenheDD bomber squadron. To increase the 
air striking force, No. 5 Squadron was converted from an army co-operation role 
to that of bomber, but the only bomber aircraft available were obsolete Harts. 

Some attempts were made in ) 940 to obtain modem aircraft for the squadrons 
in India. Negotiations commenced in June 1940 for the erection of an aircraft 
factory in India wherein it was hoped that machines for the R.A.F. and I.A.F. 
squadrons might be built. But trouble was experienced in obtaining the neces­
sary materials since these would have to come fror:n Britain. In December 1940 
a contract was signed by the Hindustan Aircraft Company. Under this contract 
the company , whose factory was being built near Bangalore, undertook to 
construct 24 Vultee bombers and 30 Harlow trainers. Materials for the trainers 
were to be obtained direct from the United States whilst the bomber material 
was to come out of the allocation to the Chinese Government by the United 
States. It was expected that the Hindustan factory would commence production 
of Harlows in May 1941 and of bombers in the following December. On 
completion of this contract it was hoped to construct enough Mohawk fighters 
to equip two squadrons. 2 By the beginning of 1942 no 11-ircraft bad been erected 
mainly owing to the difficulty of obtaining skilled labour. The factory was 
subsequently relegated to the task of overhaul and repair of flying boats. 

Events in 1941 followed a similar course to those of the previous year; 
Promises which had been received for: the delivery of Vengeance and Mohawk 
a,rcraft were not fulfilled. The lack of response to India's appeals was due to 
two factors. Firstly, the overriding priority of the Far East demands conse­
quent upon the growing Japanese threat and, secondly, the unforeseen delays 
in American production. The greatest disappointment for India in 1941, how­
ever, was the loss of her onJy two comparatively modern squadrons which moved 
to Singapore and Burma in February. Moreover, India's solitary bomber 
transport squadron, which received its fir'it DC2 aircraft in May 1941, spent 
most of the year operating in other commands. 3 

India's greatest need was for modern fighter aircraft to defend the vital 
industrial areas of Bengal and Assam. No; 5 Squadron was, therefore, converted 
from bomber to fighter role with an equipment of Audax aircraft. After a 
period in West India the squadron moved to Calcutta in December 1941 for the 
defence of that city, No. 146 Squadron was formed in October with Audax 
fighters and in November moved to Assam. 

1 A.H.B. / lI JS0/47/19, Expansion o( the Air Force. 
2 A.H.B./II ]51/15/6, Quarterly Reports by the A.0.C. . 
8 A.H.B./II JS0/47/19, Expansion. September 1939 to December 1943, 
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The expansion of the Indian Air Force progressed a little in 1941. No. 2 
Squadron was formed on 1 April and was equipped with Wapiti aircraft and No. 
3 Squadron came into being on 1 October equipped with Audax. Both squad­
rons were classed as army co-operation onits. The year- did not, however, see 
the hoped for moderrusation of the squadrons and they were forced to watch 
their machines and equipment becoming increasingly obsolescent and their 
efficiency as an air strildn,g force ,grow progressively less. 

Thus at the outbreak of war with Japan in December 1941, the Air Force 
in India, bereft of its two most modem squadrons, was already an ineffective 
force. In January 1942, No. 1 Squadron I.A.F. and No. 28 Squadron R.A.F. 
were both moved to Bunna. No. 31 (Transport) Squadron with 12 serviceable 
aircraft in India was also sent to the Burma front to assist in the evacuation of 
British forces and civilian refugees. 

Prior to March 1942, the Royal Air Force in Ceylon was controlled by the 
Far East Command, but after the fall of Malaya and the Netherlands East 
Indies, t)1e responsibility for R.A.F. units in the Island was taken over by Air 
Headquarters, India. At the time of the transfer of the Command No. 222 
Group at Colombo had under its control1 '.-

R.A.F. Station, Ko~gala 
No. 205 Squadron Det. 

China Bay (Trincomalee) 
No. 273 Squadron 
Station Flight 

Ratmalana (Colombo) 
No. 273 Squadron Det. 

Advanced Flying Boat Bases 

2 Catalinas. 

4 Vildebeests. 
4 Seal aircraft. 

1 Vtldebeest. 
1 Seal. 

Male, Maldive Islands, Diego Garcia, Chagos Archipelago, Port Victoria, 
Seychelles, Port Louis, Mauritius ; Mombasa, East Africa ; Lindi, East Africa ; 
Dar-es-Salaam, East .Africa. 

R.A.F. Depot Ships 

Shen Kitzg } 
Tung Song 

Reorg,anisation 

when on East 
Indies Station. 

The build-up of the India Command was largely conditioned by the war 
situation in other theatres and it was, therefore, not until March 1942 that the 
Chiefs of Staff agreed that the time had come to expand and develop the air 
forces in this area. This expansion of the air forces necessitated some sub­
division between operations, training and maintenance and led in due course to 
a general reorganisation of the Command. 

1 No. 222 Group O.R.B., September 1941. 
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In March 1942 there were but two group headquarters in India. No. l(Indian) 
Group at Peshawar contro1ling air operations on the North-West frontier, No. 
222 Group at Colombo responsible for the control of the R.A.F. units in Ceylon 
and at the island bases in the Indian Ocean. In addition, there existed a 
nucleus of No. 2 (Indian) Group at Labore which had been formed with the 
intention of undertaking the training of air force personnel in India, a scheme 
which did not reach maturity.1 

During the second quarter of 1942 the group organisation was expanded to 
the scale of seven headquarters. On 12 March remnants of the original No. 22l 
Group of Rangoon re-formed the Headquarters at Calcutta and on 1 April 
No. 224 Group came into being. No. 221 Group was made responsible for all 
bomber and general reconnaissance operations on the Burma front and over the 
Bay of Bengal , and No. 224 Group for all fighter operations in Bengal and Assam. 

In Ceylon, No. 222 Group retained its former function. In the north-west, 
No. 1 (Indian) Group became No. 223 Group on 1 May and continued to fulfil 
the same role. No. 2 (Indian) Group was disbanded and in its place there~ 
No. 227 (Training) Group with Headquarters at Lahore. In the south, No. 225 

0

Group formed at Bangalore on 22 April as a composite headquarters veste~ 
with the charge of air force units in the enormous land area ranging from Cape 
Cotnorin in the south to Sind and Orissa in the north-west and north-east 
t espectively. To complete the group organisation, No. 226 (Maintenance) 
Group formed on 9 May at Karachi, the principal port and air terminal 
through which reinforcement aircraft for the India Command were to flow. 

Early in the expansion period it became evident that the control from New 
Delhi of operational groups in north-east India was impossible as it was over 
850 miles from Calcutta. Jn order to overcome this problem it was decided 
that a new command within the Command, as it were, would ha~e to be fonned. 
The justification for this unusual arrangement was once again the tremendous 
distances and poor communications in India. The direct control o{ the two 
operational groups in Bengal was, therefore, taken over by the new headquarters 
called Bengal Command, located at Barrackpore, a suburb of Calcutta, and acted 
as the A.O.C.-in-C.'s Advanced Headquarters in the field. 

Before 1942 had run its course, further reorganisation had been effected. 
In making No. 221 Group and No. 224 Group responsible for bomber and fighter 
operations respectively, the area in which their units were dispersed was so 
large that adequate control and maintenance was virtually impossible. More­
over, the offensive operations due to take place in Arakan in December 1942 
made it necessary fora group headquarters to be located farther afield alongside 
the anny division which was to engage the enemy. Nos. 221 and 224 Groups, 
therefore, became composite formations, the former at Calcutta controlling 
bomber, coastal and fighter operations of units based in western Bengal, and the 
latter moving to Chittagong -whence they controlled all offensive and defensive 
fighter and light bomber squadrons along the entire Burma front from north-east 
Assam to the Mayu Peninsula. 2 

Simultaneously with the reorganisation of the operational groups in Bengal, 
it was decided to adopt the Middle East system of mobile wings operating under 

1 A.H.B./II JS0/47/20. A.M. File S.101057. . 
2 A.H.Q. Bengal O.R.B. Appendix ' D,' August 1943. 
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tbe operationa1 group headquarters, each wing having. its own air stores park 
and repair and salvage unit. This organisation was brought into being in 
October 1942 in the Bengal area and was later extended to other opel"ational 
groups in India. Ceylon, however, was not included since the area of the Island 
was so comparatively small that mobility was not of any great importance. 

Expansion of the Squadrons1 

In March 1942 the Chiefs of Staff agreed that the squadron target for the 
India Command should be 64 plus one transport squadron and a photogi-aphic 
reconnaissance unit. Towards the end of the year this target was increased to a 
total of 83 squadrons, as -a long term policy, a number judged to be necessary 
if India and Ceylon were to be defended adequately and if sufficient air support 
was to be provided during the re-conquest of Bunn a, 2 

April 1942, therefore, saw the inception of an all-embracing programme of 
development of a force which had remained static during a period of rapid 
advance in other theatres. The immediate reinforcement of Ceylon against 
the possibility of a Japanese invasion had already taken place in February 
when the Island's defences were increased to a total of 50 serviceable Hurricanes, 
40 Blenheims, 6 Catalinas and a few Fulmar aircraft. In the north-east of 
India1 efforts were made, subject to the greater priority of Cf\ylon's demands, 
to build up a force with which to maintain air superiority in that area. 

The small air force in Burma was virtually annihilated during the retreat 
and only a few aircraft were flown back to India. The majority of R.A.F. 
personnel were, however, successfully evacuated and these served to re-form 
squadrons for the defence of India. The aircraft for these squadrons were 
arriving in increasing numbers from the Middle East and the United Kingdom 
together with fresh R.A.F. personnel. 

Between March and June 1942 the air forces in the India Command expanded 
from 5 to 26 squadrons. In March 1942 the Indian Air Force consisted of four 
squadrons and the I.A.F.V.R. manned six coastal defence flights. It was 
decided to disband the flights and to concentrate on a programme of ten Indian 
Air Force squadrons made up of five fighter reconnaissance squadrons, one 
bomber r:econnaissance squadron and four light bomber squadrons. During the 
remainder of 1942 modem aircraft continued to arrive in the Command to 
reinforce what was still a collection of second-line aircraft. 

R.A.F. heavy bombers (Liberators) operated for the first time over Burma 
on 17 November 1942, but not for some months were they used in any quantity 
owing to the lack of spares and ground equipment required for their proper 
maintenance. The heavy bomber needed a well-developed industrial back;ing 
more than any other type of aircraft and their use in India served to drive 
home the vital need for local manufacture, a need that had already made itself 
apparent during the employment of lighter types of aircraft. Initially the 
Liberators were a wasting asset since a policy of cannibalisation was forced 
upon the R.A.F. maintenance organisation. It was not until a complex supply 

1 The lull details of t hi"s aspect are given in the A.H.B. Narrati ve, Th~ Campaig-ns in thd 
Fat East, Vol. Ill, In dia Command. 

2 A.H.B./II JS0/47/20. A.M. File S.101057. 
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system had been established, together with second and third line servicing 
echelons, that the employment of heavy bomber aircraft on the Burma front 
became a practicable proposition. 

The general situation at the end of 1942 was that 32 squadrons were fully 
operational on modem tyPes of aircraft with a further l 6 non-operational 
squadrons in various stages of equipment and training. fn addition there were 
two flights of transport aircraft and a photographic reconnaissance unit 
Aircraft comprising this force were Mohawk and Hurricane fighters, Blenheim 
and Vengeance light bombers, Army co-operation Lysanders, Wellington and 
Liberator bombers, general reconnaissance Hudson and Catalinas, Dakota and 
Hudson transport, Mitchell, Spitfire and Hurricane photographic reconnaissance 
aircraft. The total in all amounted to some 1,443 aircraft. 

By June 1943 the number of squadrons in the Command had grown to 53. 
Of these 38 were fully operational. comprising 17 fighter, 7 bomber, 9 general 
reconnaissance, I photographic reconnaissance; I transport squadron engaged on 
supply dropping and 3 Indian Air Force squadrons employed on watch and 
ward duties on the north-west frontier. During the monsoon period when the 
fair-weather strips in the forward area had to be evacuated, no fewer than 17 
squadrons were re-equipped with various types of aircraft. Seven of these 
squadrons changed their operational roles on re-equipment whilst two changed 
their role without being re-equipped, two new squadrons began forming in tile 
Command, three squadrons arrived complete with aircraft from the Mediter­
ranean Command and one from the United Kingdom. 

The two most notable features regarding the re-equipment of squadrons 
during the monsoon of 1943 were, firstly, the conversion of light bomber 
squadrons because of the shortage of Bteniieim aircraft and the availability 
of a considerable reserve of J;!urricanes and, secondly, the re-equipment of 
certain Hurricane squadrons as the flow of Spitfire aircraft increased. Nos. 
11, 34, 42, 60 and 113 Blenheim squadrons were re-equipped with Hurricane 
aircraft, thereby creating a more suitable and flexible weapon for army support. 
The Hurricanes soon illustrated their versatility both for ground attack and as 
fighter bombers. Nos. 136, 607 and 615 squadrons changed over from Hurricane 
II's to Spitfire VC's in October 1943 and this was perhaps the greatest single 
step in the modernisation of the air forces in India. The Spitfire soon established 
a superiority in the air which was never again seriously challenged. 

The need for offensive bombing aircraft in other theatres limited the reinforce­
ment of the India Command and the only heavy bomber squadron to fonn in 
1943 was No. 355.1 This squadron based at Salbani and equipped with Libera­
tors had not, however, seen operational service by November 1943. 

By the middle of November 1943 there were 49 squadrons trained and 
equipped up to the standard of modem operational requirements. In addition 
there were 12 squadrons at various stages of training and equipment but not 
yet operational, and one transport squadron operating on internal air routes in 
India. 

During this period air supply had its modest beginning, when in May 1942 
the maintenance of small isolated parties in difficult hilly country had presented 

1 A.H.B./Il JS0/47/3. 
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a major problem. Much valuable experience was gained in these early days. 
The poor lines of communication and the vast distances involved soon led the 
air forces vigorously to develop the potentialities of air transport, and a pitch 
was soon reached when the power and mobility of both the Army and the Air 
Forces was increased and offensive operations were undertaken with aircraft 
as the only source of supply. Of all the factors which contributed towards 
making India a base for offensive operations, the development of an organisation 
capable of handling l<!-fge numbers of transport aircraft, and the building up of 
the squadrons themselves, is one that is outstanding from the Air Force view 
point. 

Development of Airfields1 

The extent and rapidity of the air forces' expansion in India depended upon 
a number of factors not the least important of which was thenumberof available 
airfields. To meet possible commitments in eastern and southern India, a 
total of some 215 airfields was judged necessary and steps were taken to con­
struct them. This immense programme was given number one priority in 
India in March 1942, and, although much work was done, progress was much 
slower than had been anticipated. 

In many cases the sites cbo~n were unsuitable, and road communications . 
to sites were extremely bad and in some cases non-existent The lack of 
telephone and telegraphic services prevented the reports of sites being sent 
rapidly. Moreover, strategic and geological aspects were not always considered 
jointly. The vast amount of material required for the construction of the new 
airfields, the nature of the country over which these materials had to be trans­
ported, the initial shortages of mechanical transport combined with the great 
demands on the railway systems, a11 created delays and difficulties. Machinery 
for airfield construction was scarce and, most important of all, there was a 
serious shortage of skilled engineers with the experience and drive necessary 
for this type of constructional work. No R.A.F. Works Directorate existed 
in India and all construction, both of airfields and domestic accommodation, 
had therefore to be left to civilian contractors and the Army. 

Of the 215 airfields envisaged in the expansion programme, some were to be 
operational and built to the full scale of two runways and accommodation for 
two squadrons, others were planned as rear airfields with reduced accommoda­
tion. 2 By the end of 1942 five operational airfields were complete in all respects 
and 88 had one all-weather runway ol over 1,600 yards ready. In addition 60 
fair-weather air strips had been completed. 

Mobility was important as units stationed in Bengal might have been forced 
to move to southern India or Ceylon at short notice, but their re-deployment 
would have been impossible without the-necessary chain of airfields. This need 
was anticipated and by November 1942 potential mobility had been achieved. 

The increasing scale of offensive operations throughout I 943 necessitated 
far more airfield construction in the east than had been envisaged under the 
original plan. For operational purposes during the dry weather season a 

1 A.H.B./II JS0/47/19. 
1 A.H.B./II JS0/47/3. 
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number of fair-weather airfields were prepared in the forward areas with shelter 
type accommodation and tentage. The decision to conduct operations through­
out the monsoon period led to the development of some of these as all-weather 
airfields with increased accommodation and ancillaries. 

A number of airfields constructed either under the original plan or at the 
request of the United States Army Air Force were completed in north-east Assam 
to handle the aircraft engaged in carrying supplies to China. In the same area 
certain airfields were developed so that the Americans could operate heavy 
bombers or defensive fighters. The maintenance and reinforcement of American 
squadrons in Assam involved further construction in the southern, western and 
central areas. By the time the South~East Asia Command was formed a total 
of 34 all-weather and 11 fair-weather air strips had been handed over to the 
U.S.A.A.F. and facilities were also given to them at some R.A.F. airfields. 

In March 1942 there-were only 16 airfields possessing all-weather runways of 
which only four were operational by modern standards. There were also 20 
fair-weather air strips. By November 1943, however, 285 airfields were. com0 

plete with 15 others under construction. Of this number 140 were complete 
in all respects; 64 had one all-weather runway ready and a further 71 had fair­
weather strips. The air forces in India now possessed sufficient airfields from 
which to operate their target force in dry weather. 

Supply and Maintenance1 

Faced-with an expansion programme of from five to 60 squadrons within a 
few months, with an incredibly long line of communication stretching for thou­
sands of miles either from America or the United Kingdom, the Maintenance 
Organisation, in March 1942, was in no condition to tackle this enormous task. 
India was not a highly industrialised nation and her immense natural resources 
were only on the fringe of development. Unskilled civili~ labour was almost 
unlimited, but there were few semi-skilled and practically no skilled industrial 
technicians. The utilisation of the available civilian manpower was thus 
limited and a very heavy load was thrust upon Service personnel. 

Geographical factors also complicated the building up of an efficient repair and 
supply system. The allocation of the limited industrial facilities largely dictated 
the allocation of the best repair units, both civilian and service, and inevitably 
great ·distances. separated such units from the squadrons they served. Road1 

rail and water transport throughout India was overloaded and whereas in a 
country with good lines of commun.ication a repair might average a month or 
six weeks, quite frequently this period elapsed in India before a damaged air­
craft arrived at its base repair unit. Climatic conditions affected both men and 
material, the former by exhaustion and the latter by corrosion. During the hot 
weather and the period of the monsoon the daily man-hours depreciated some 
25 per cent. The actual work of the repair-units was frequently held up due to 
the Jack of spares and tools and the sinking of one or two supply ships could, 
and did, upset the even flow of repaired aircraft. The shortage of spares 
inevitably led to wasteful cannibalisation. 

Before the outbreak of war with Japan, India possessed but one R.A.F, 
depot located at Karachi and, of its kind, it was comparatively well organised. 

1 A.H.B./lI JS0/47/20. A.M,. File S.101057. 
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But the inevitable financial difficulties had prevented it from being conceived 
on: a scale that would allow for expansion, although the Air Ministry bad pressed 
for the development of base facilities in India as early as 1940. This R.A.F. 
depot had served the peace-time squadrons in the capacity of aircraft erection 
and storage, airframe, engine and ancillary repair, and as an equipment main 
supply section incorporating the provision office for the whole Command. This 
worked tolerably well while the air forces were concentrated in the north-west, 
but the enormous distances in India made it impossible for an aircraft depot at 
Karachi to serve, with any degree of efficiency, a rapidly expanding air force 
at the other side of the sub-continent. The functions of the aircraft depot had, 
therefore, to be decentralised to meet the needs of modern aircraft on operational 
service. 

The first step was the expansion at Allahabad of a main supply unit in April 
1942, a unit which eventually became No. 320 Maintenance Unit. This enabled 
main stocks to be brought nearer to the area of consumption which had been 
shifted from the north-v.-est to the north-east. The expansion • of base repair 
facilities was undertaken concurrently and the .first units drawn into the scheme 
were the existing workshops at Lahore and Ambala. ;Local resources were then 
harnessed and the railway workshops at Kanchrapara, near Calcutta, were 
taken over and incorporated into a civilian repair organisation. Gradually other 
firms in the Calcutta area were drawn into the network ·and later the railway 
workshops at Trichinopoly and the United Provinces workshops at Cawnpore 
were also absorbed. At Bangalore the Hindustan Aircraft Company had failed 
to fulfil its contract, scheduled for completion in March 1942, and no aircraft 
had been produced by that date. The resources of the company were, therefore, 
utilised to undertake the repair of flying-boats. 

The harnessing of all available industrial resources that occurred in India was 
born of necessity, but the lesson had been learned and gradually mere and more 
local industry was mobilised to maintain a striking force whose effici'ency de­
pended upon the supply of technical equipment. The fact that if India was to 
maintain an air force comparable to those in other theatres, a backing of a net­
work of factories and communications, equal to the speed and complexity of 
modern air warfare, had impressed itself upon those responsible for maintenance 
in lndia before the end of 1942. 

Wtth the successful completion of the Allied landings in North Africa, the 
shipping situation improved and this, coupled with the intensive mobilisation 
of India's industrial resources, was respo,nsible in 1943, for some advance in the 
employment ~d maintenance of air force weapons and equipment. The 
difficulties encountered necessitated an organisation of repair and maintenance 
in depth for which ~e base units comprised the R.A.F. maintenance units at 
K-arachi, Ambala, Lahore and Cawnpore, and the civilian maintenance units 
at Kanchrapara, trichinopoly, Cawnpore; Barrackpore, Calcutta, Dum Dum 
and Poona. . The civilian units we~ organised under the aeronautical division 
of the Development of Supply which came into being early in 1943 and developed 
in October I 943 into the Directorate General of Aircraft. Under this Directorate 
the country was divided into five geographical areas and all available civilian 
manufacture and repair capacity was co-ordinated under regional directors. It 
was necessary, however, to establish R.A.F. personnel on the civilian mainten­
ance units for the purpose of supervision and guidance. 
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The R.A.F. base repair units carried out third line repairs of a major natme 
while field repair and maintenance was carried out by the maintenance Wffl8S 
which controlled forward repair depots and the repair and salvage units. The 
-first unit was No. 186 (Maintenance) Wing which formed at Calcutta in January 
1943, followed in September by two other wings in north-west and southern 
India. In Ceylon the field maintenance facilities were centralised under No. 
222 Group. 

The deve1opments already outlined enabled the Base Repair Organisation .to 
serve at the end of 1943 some 60 squadrons and 500 non-operational aircraft. 
The peak period for repair in 1943 was in June when a total of 314 airframes and 
210 engines were repaired. This peak was the result of a swift ex:pansion of 
repair capacity and the culmination of a strenuous campaign for spares. It 
proved impossible to sustain this level of repair when the spares position once 
more deteriorated owing to shipping problems. In October 1943 the figures 
fell to 130 airframes and 210 engines. Nevertheless, the outlook was hopeful 
since the three civilian maintenance units at Barrackpore, Dum Dum and 
Poona, and the R.A.F. depot at Cawnpore had barely commenced production. 
Throughout the year 1943 the process of irregular expansion did, of necessity, 
force on the Command a repair programme which was not only above capacity, 
but which also fluctuated considerably. 

The work of erecting aircraft brought to the Command by sea steadily 
increased. During 1943 over 1,700 aircraft were erected, 1, 120 of them during 
the period June to November. The import of crated aircraft was irregular 
owing to shipping difficulties and when the change over from the Cape route to 
the Mediterranean route was effected there was initial dislocation since two 
consignments, despatched at different times, arrived simultaneously. 

The aircraft storage programme fiuctuat-ed considerably. At the beginning 
of 1943 reserves were scarce and the flow through erection units rapid, During 
the monsoon of 1943, however, the aircraft storage units began to build 
up larger holdings. The output for the seven months from December 1942 to 
June 1943 amounted to 650 aircraft, while during the five months, July to 
November 1943, the output was 810 aircraft. This total did not merely repre­
sent normal routine servicing of the aircraft held, as a large number of modifi­
cations had continually to be carried out. Many aircraft had to be parked in the 
open, exposed to such extremes of heat and humidity, that the work involved 
in some cases was practically doubled .. A typical example of the maintenance 
difficulties was the long procession of trials and modifications ne~ssary to bring 
the Vengeance aircraft up to operational stanaards. This type of aircraft was 
delivered in large quantities from America, but was found U!J.Suitable for tropical 
use. The fuel system was re-designed and over 100 modifications incorporated 
in the aircraft. By the end of l943 it had become the standard light bomber 
in the Command and could claim the highest serviceability rate of any aircraft 
in operational use in India. 

The percentage of aircraft serviceable increased with the improvement of 
the supply of tools, spares and facilities for squadron maintenance. In June 
1942 it had been difficult to keep six aircraft out of 16 on a squadron service­
able, but by t.he end of 1943, when No. 186 Wing was expanded into No. 230 
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(Maintenance) Group, the average serviceability rate had risen to nearly 
80 per cent. 1 

During this period the receding perimeter of military operations had resulted 
in the India Command becoming less preoccupied with the defence of India and 
more concemed with its development as a supply base for offensive operations. 

The Maintenance Organisation in India at the beginning of 1943 

Aircraft Reinforcement. 2 Reinforcement aircraft could arrive either by air or by 
sea. All arrivals by air were flown to Mauripur Road, Karachi, where they were 
received by ferry control who then handed them over to the servicing main­
tenance unit. Afterinspection and servicing they were returned to ferry control 
for onward despatch to an air storage unit or squadron. Those that arrived 
by sea were unloaded at either Karachi or Bombay where they were fed into an 
aircraft assembly unit. After being assembled and tested they were handed over 
to ferry control for routeing and despatch. Aircraft sent to the air storage units 
were maintained in varying states of readiness as a second line reserve from 
which to replenish the reserve aircraft pools. These pools formed a first line 
reserve of operationally serviceable aircraft, available for immediate issue. 
However, in an emergency, operationally serviceable aircraft of the second line 
reserve could be flown direct from the air storage units to the squadrons. 
In addition to these incoming reinforcements there was a steady flow of service­
able aircraft within the Command from the repair otganisation to the air storage 
units, and here again the air storage units could be by-passed in an emergency. 

There were three possible theatres of operations in India, southern India 
and Ceylon, north-east and north-west India. The storage and ferry organisa­
tion was, therefore, designed to permit reinforcement to any one or moie of these 
theatres, altl1ough it was improbable that all three would be involved simul­
taneously. Early in 1943 the chief theatre of operations was in north-east 
India and the main flow of aircraft was, therefore, in that direction, with an 
additional but smaller flow to the south. 

The control of the ferry organisation was exercised by a ferry wing under 
No. 226 Maintenance Group. with a headquarleis at Karachi. This wing was 
responsible for ferry controls at Mauripur Road, air storage units and reserve 
aircraft pools. lt was also responsible for re-fuelling parties at reinforcement 
staging posts en route. Transport ?,ircraft were used as convoy leaders for 
single-engined aircraft and to return ferry crews to base. Where possible 
advantage was also taken of the internal and external air lines to return ferry 
crews. Flying control on the reinforcement routes was exercised by the ferry 
wing. 

Supply. The supply organisation was based regionally on one static Universal 
Equipment Depot (U.E.D.) in each of six areas. Each of these U.E.D.s held, 
maintained and distributed wholesale a universal range of equipment to the 
equipment parks and air stores parks within its area. Stocks were dispersed 
amongst the U.E.D.s according to the area and to security requirements. 

1 No. 230 (Maintenance) Group was formed on 15 December 1943. 
~ A.H .B./U JSI /27 Maintenance Organisation, R.A.F ., India Command. 
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The supply of equipment in the field was normally under the control of the 
operational groups and wings, but in the Bengal and eastern forward areas, 
this function was performed by No. 186 Wing, known initially as the Bengal 
Maintenance Wing. 1 It consisted of a headquarters, semi-static equipment 
parks and mobile air stores parks. The equipment parks held, maintained and 
distributed, on a retail basis, a range of equipment appropriate to the consumer 
units in their area. They were semi-static units, divisible into sections which 
could be detached to serve close behind the consumer units. On the other hand 
the air stores parks were normally held complete and in a state of readiness at 
selected U.E.D.s. When operational the air stores parks were mobile units, 
also divisible into detachable sections.. They held, maintained and distributed 
equipment appropriate to the units in the forward areas. Both the equipment 
and air stores parks were capable of leap-frog progression in the event of a rapid 
advance by the air forces. The maintenance wing organisation appeared to be 
the solution to the problem of effectively co-ordinating the supply of equipment 
in the field, and plans were therefore in hand to extend the scheme· throughout 
the whole Command. 

The master provision office was situated in New Delhi and was responsible for 
the provision and distribution of equipment to the six universal equipment 
depots. It held a central record of all the stocks of every item of equipment 
at each U.E.D. as well as all receipts and issues. The U.S.A.A.F. counterpart 
was the master control depot at Agra to which an R.A.F. liaison officer was 
attached. 

In order to release Service personnel for duties in the fteld it became necessary 
to civilianise the U .E.D .s. The plans for this had to allow for adequate instruc­
tion and supervision of the civilians by Service personnel during the change­
over period, as well as for the retention of an adequate number of Service 
personnel for subsequent control. 

Aviation Fuel. The supplies of high octane aviation fuel in India were mainly 
obtained from Abadan via the main ports. Certain supplies of low octane fuel 
were, however, obtained from the refineries at Digboi and Rawalpindi. The 
major bulk aviation fuel installations or supply depots were strategically sited 
throughout India and Bengal and were responsible for supplying the airfields 
within their area of operation. 

The policy was to equip each operatjonal airfield with bulk tankage. If a 
railway siding was within two miles of the airfield the bulk tankage was placed 
there, otherwise it was located within one mile of the airfield perimeter. In 
the latter case an ' expense ' tank was installed at the nearest rail siding in 
order to obviate any delay in decanting from rail tank waggons. 

The servicing of the bulk install'ations at airfields was the responsibility of 
the parent supply depots, except for certain non-operational airfields supplied 
by the petrol companies. In order to conserve Service man-power it was. 
planned to extend the scope of the petrol companies to include the majority 
of the non-operational airfields. 

1 At the end of 1943, No. 186 Wing was absorbed into the newly-formed No. 230 (Main­
tenance) Group. 
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Airfields which were not equipped with bulk tankage were maintained with 
packed stocks (barrels or tins) from the supply depot upon whicn they were 
dependent. In addition to these stocks supply depots also held a packed 
reserve of 15 days' requirements for each operational airfield, and a further 
15 days' reserve was neld in Army or Trade tankage in the appropriate Army 
area. 

Explosives. The central holdings consisted of common stocks which were 
held in Army arsenals or ordnance depots and were controlled by Air Head­
quarters, India. These central holding units generally distributed to advanced 
ordnance depots, including R.A.F. 'X ' maintenance units, Ceylon. The 
advanced ordnance depots in turn fed the ordnance field depots which replen­
ished the Air Force stations in their respective areas. They also feq certain 
Air Force stations direct, the Army being responsible in each case for delivery 
if they were within a range of 25 miles. The Air Force holding at the Army 
depots was controlled by Command or Group Headquarters in whose area 
they were located. Air Force offi.cers qualified ' X,' with their appropriate staffs, 
were attached to the Army holding units. At this time plans were being made 
to form these officers and their staffs into R.A.F. ' X' maintenance units bearing 
identity numbers. The effect would be similar to a squadron on a station, the 
' X ' officer being O.C. ' X ' M. U. and the Army officer commanding the depot 
being station commander. 

Repair, Major Servicing and Salvage. The static repair organisation consisted 
of Service-manned base repair depots and civilian repair depots to which Service 
personnel were attached. They undertook the major repair and overhaul of 
airframes, engines, ancillary equipment and all technical equipment of the air 
forces in India. These depots also assisted local units on work which was beyond 
unit capacity or facilities. 

The repair and salvage organisation in the fi.eld at that time varied according 
to the area. In southern India and Ceylon mobile repair and salvage units were 
provided under the control of No. 225 Group and No. 222 Group respectively. 
In these areas they formed an integral part of the operational wings. In 
central, north and north-west India the repair and salvage sections could be 
located as necessary under the control of No. 226 (Maintenance) Group. How­
ever,.in Bengal and the eastern areas, until the formation of No. 230 (Mainten­
ance) Group in December 1943, repair and salvage were controlled by No. 186 
(Maintenance) Wing. It consisted of a headquarters, static forward repair 
depots, semi-static repair and salvage !ections, and one or more repair and 
salvage units. The forward repair depot acted as a ' fly-in ' base for damaged 
aircraft and as a' fly-in' centre for major inspections on aircraft of the opera­
tional squadrons. 

The plans already mentioned to extenathe maintenance wing organisation 
for supply in Bengal to the rest of the Command also included the extension 
of similar facilities for repair and salvage. It -..yas also planned to civihanise the 
base repair depots in a similar manner to that already adopted for the universal 
equipment depots. 

Mechanical Transport and Marine Craft. The supply of vehicles fell into two 
broad categories, specialist and common user. Specialist vehicles which arrived 
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by sea were received by embarkation units at Bombay and Calcutta and passed 
to mechanical transport storage units in these localities. Here they were 
inspected, given post voyage servicing and then stored or distributed to Air 
Force units according to requirements. It was planned in future to manufacture 
specialist vehicle bodies in India, and certain common user chassis had already 
been supplied to the mechanical transport storage units so as to build up a 
' pool ' of chassis which could be drawn on when the specialist bodies became 
available. The design of these bodies was controlled by the Director of Mechani­
cal Transport, situated at Air Headquarters, whilst their construction was to be 
carried out in civilian factories under the supply department. The common user 
vehicles were supplied by the Army and despatched in convoys to Anny 
vehicle reserve groups from where they were either issued to mechanical trarur­
port storage units or direct to consumer units. 

At this time the maintenance of air force vehicles was entirely the responsibility 
of the air forces, but a civilian repaiT organisation for mechanical transport 
was in the process of formation. Under this arrangement maintenance would be 
carried out at selected garages. The air forces were to be responsible for the 
selection of the garages, the supervision of the work and for the supply of spares. 
The supply department were to issue contracts, authorise repairs beyond the 
specified financial limits and pay the contractors for the work after it had been 
carried out. Mobile mechanical transport maintenance units, composed of 
sections equipped with workshop lorries, were being formed to maintain vehicles 
beyond the reach of the civilian repair organisation. Mobile diesel servicing 
and repair sections, specially trained for compression ignition work, were to 
maintain the static diesel installations. The supply of common user spares, 
hitherto demanded direct by units from ord,nance depots, were in future to be 
stocked by air force supply units by arrangement with the Anny. 

Air Force schools were being formed to train Indian Air Force personnel as 
drivers so as to free R.A.F. drivers for work in the forward areas. Arrangements 
were also being . made for mechanical transport officers to attend instructors 
courses which were being run for the Anny by the Ford Motor Company, 
Mousel and Company, in Bombay, were to train fitters, mechanical transport, 
in diesel work. 

The general maintenance and construction of marine craft was being carried 
out by the civilian repair organisation. The air/sea rescue maintenance was 
done in conjunction with the naval authorities with the exception oi aero/ 
marine engines which were maintained by' the air forces. 
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CHAPTER 24 

THE FORMATION OF S.E.A.C. AND THE WORK OF THE 
MAINTENANCE ORGANISATION, 

NOVEMBER 1943 TO AUGUST 1945 

The Formation of South East Asia Command- November 1943 1 

The origin of South East Asia Command may be traced back to the Trident 
conference at Washington in May 1943 when the Onited States and British 
Governments rlecided to co•ordi.nate all sea, land and air forces in South East 
Asia into one unified Command. Following the decisions made at Trident, 
the Prime Minister circulated on 21 June a memorandum which contained his 
proposals for the structure of the new Command. These proposals, 'about which 
much discussion took place during the summer of 1943, were of great importance 
to the British Air Forces in India since a radical change in the system of Com­
mand was anticipated. 

The Commander-in-Chief, India at this time, was for all practical purposes 
the supreme authority in the sphere of air and military policy in India. The 
system of -control in India was, therefore, quite different to that adopted in 
other theatres where all three Services worked as equal partners in plans 
jointly contrived. Whatever the merits or de-merits of the Indian system for 
dealing with th~ local defence of India, it was unsuitable for waging an offen­
sive war against the Japanese in Bunna and elsewhere, particularly since India 
Command was becoming less pre-occupied with the defence of India and more 
concerne<l with its use as a base for offensive operations. 

At midnight 15/16 November 1943, the Suprem~ Allied Commander, South 
East Asia, Admiral Lord Louis Mountbatten , became responsible for all opera­
tions in the theatre against Japan. At the same time Headquarters, Air Com­
mand, South East Asia came into being with Air Chief Marshal Sir Richard .. 
Peirse as the Air Commander-in-Chief. The new Headquarters virtually com­
prised the old Air Headquarters, India and the subordinate units, which· were 
transferred from India Command to South East Asia, remained substantially 
unchanged. 

All the R.A.F. units were placed on the Imperial establishment and thus on 
a similar footing to other overseas commands. On the other hand, units o·f the 
Royal Indian Air Force remained on the Indian establishment eYen when under 
the operational control of Air Command, South East Asia. These units, like 
those of the Indian Army, were loaned to South East Asia Command. Tn 
addition to Headquarters, Air Command, South East Asia, the Command 
consisted of Air Headquarters, Bengal, which comprised Nos. 221 a:nd 224-
Groups, No. 222 (Coastal) Group, No. 223 (Training) Group, No. 225 (Coastal) 
Group, No. 226 (Maintenance) Group, No. 227 (Training) Group and all forma­
tions under their command. The only change in function related to No. ~ 
Group Peshawar, which relinquished responsibility for the North-West 
Frontier. 

J W .P ./43} 253 , A.C.S.E.A. Fite DACC/010. 
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Two other groups were formed in December 1943, No. 229 (Transport) Group 
and No. 230 (Maintenance) Group. No. 229 (Transport) Group, which was 
located at New Delhi, served to co-ordinate the internal air services and 
ferrying within the sub-continent. Reference has already been made to No. 
230 (Maintenance) Group which was formed at Calcutta on 15 December 1943, 
as an expansion of No. 186 (M.aintenanc;:e) Wing, fonnerly known as the Bengal 
Maintenance Wing, and which became responsible for all R.A.F. maintenance 
within the Eastern Air Command area. 1 

The maintenance organisation in the newly-constituted South. East Asia 
Command covered supply, servicing, repair and salvage of all air force material 
in India, Ceylon, Assam and Bu.rma, an area larger than the whole of Europe. 
It was impossible to have the satne maintenance system operating throughout 
this vast area, owing to the extensive topographical differences. Broadly 
speaking, one system operated in Ceylon and India up to the Brahmaputra, 
and an entirely diflerent one was evolved to apply eastward from that river, 
throughout Assam and Burma. 

ln the first area, where ground communications were reasonably good and 
there were no considerable land or water barriers to circumvent, an extensive 
Base Maintenance Organisation bad been built up under No. 226 (Maintenance) 
Group. It was in this area that the main Repair Base Depots, Equipment 
Depots. and Aircraft Storage Units were located and which served as a ' pool ' 
for the far-flung operations beyond the Brahmaputra and the Bay of Bengal. 2 

In this latter area, in which the whole of the R.A.F. maintenance became the 
responsibility of No. 230 (Maintenance) Group from the 15 December 1943, 
land communications were so bad as to be almost non-existent. The inadequate 
railways in Assam suffered from the handicap of frequent changes of gauge. 
All rivers with their primitive forms of river craft, lay athwart the lines of com­
munication and all the so-called roads disappeared beneath tbe flood waters, 
during the monsoon period. 

It was in such terrain and under such conditions that air transport came into 
its own. From the time of the siege of Imphal, in April 1944, to the capture of 
Rangoon, on 3 May 1945, both the Royal Air Force and the Army had to be 
provisioned by air. Airlift was restricted to essential needs and could not be 
provided to support avoidable maintenance at forward aerodromes. As a result, 
a policy was adopted of flying aircraft back to India for comparatively simple 
servicing requirements. Aircraft which crashed away from airfields had usually 
to be written off charge, while those that crashed on airfields, provided the dam­
age was not too great, were repaired on site. Surface movement back to India 
was restricted to the minimum, because damage to an aircraft during transit 
was normally so great that it was beyond economical repair when it reached 
its destination. As a result, damaged fighter aircraft were dismantled and 
flown back to India inside Dakotas. 

The Command reserve of motor transport vehicles was kept in Calcutta and, 
owing to the appalling difficulties of travel in the forward area, by t he time 
replacement vehicles had reached their destination with forward units they 

1 A.H.B./ll M/C186/ l and IIM/B230/ l. 
~ A.H.B./II JS0/74, II JSl/27 and VA/23. 
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had frequently expended the greater _part of their useful ' lives.' It was there­
fore only due to the efforts of the M.T.L.R.U.s and mobile echelons of the 
M.T.M.U.s of No. 230 Group that the flying units were able to remain mobile on 
the ground. 

The whole of this extensive and complex maintenance commitment in tne 
forward area became the responsibility of No. 230 (Maintenance) Group when, 
as has already been mentioned, it took over the duties of No. 186 Wing at the 
end of 1943. ihe Group was primarily responsible for the repair and supply 
organisation of the operational Nos. 221 and 224 Groups of the Third Tactical 
Air Force, and its units worked in the forward areas with these groups. No. 230 
(Maintenance) Group comprised all maintenance units to the east of and in­
cluding Allahabad and Calcutta, Air Stores Parks, Forward Repair Depots, 
Motor Transport Light Repair Units, glicler units and Air Storage Units. 
The function of these units in the forward area under No. 230 (Maintenance) 
Group was mainly as follows :-

(a) Repair and Salvage Units. These units supported squadrons at forward 
airfields by taking over all work that the flying units were unable to 
complete within 48 hours. 

(b) Air Stores Parks. These units also supported squadrons at forward 
airfields by providing the spares and equipment that they required. 
They aimed to carry stocks of consumable spares estimated to keep 
their part of the force going for three months. 

(c) Forward Repair Depots. Four Forward Repair Depots were estalr 
lished far enough forward to undertake major inspections and ' fly 
in' repairs beyond the capacity of the Repair and Salvage Units. 
This had the effect of shortening the time during which aircraft 
remained unserviceable. 

(d) Motor Transport Light Repair U1J,_its. The work of these units has 
already been referred to. Together with the Motor Transport 
Maintenance Units, their main function was to keep the operational 
squadrons mobile. ibis they managed under appalling difficulties 
which, apart from the terrain, included a perennial shortage of spares, 
and tbe unsuitability of civilian-type transport for the type of work 
it was called upon to perform. 

On 15 May 1945 shortly after the fall of Rangoon, No. 230 (Maintenance) 
Group was absorbed into H .Q. R.A.F. Bengal/Burma and moved forward from 
Calcutta to a new location at Rangoon. 

The Maintenance Policy in the Far East 1944-19451 

Although the strategy to be employed in the newly formed South East Asia 
Command had not been determined..by December 1943, nevertheless it was es­
sential as a matter of urgency to decide what administrative preparations 
should be put in hand to enable the Command to carry out operations in 1944 
and 1945. The conditions under which such operations would be fought were 
of paramount importance. The war would be fought at great distances from 
any base, sometimes in jungle and mountainous country, while the theatres of 
operations themselves would be widely separated. Operations would be phased 

1 A.H.B./Il JI/90/98 and IIM/A44/1A. 
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over wide areas and it would be likely that at times it wouid be necessary to 
move forces over considerable distances as rapidly as possible. The anticipated 
cessation of hostilities in Europe would make available the major resources of 
the United Kingdom and the Middle East, but their geographical remoteness 
would impose certain limitations on the degree of backing which they would be 
able to supply. The Middle East had built up an efficient maintenance organisa­
tion with a large repair capacity, but experiences in all theatres, including the 
Middle East, had shown that it was vital that maintenance backing should be 
as close as possible to the area of operations. 

The expansion of the maintenance organisation in India continued during 
1944 and it was not until the autumn of that year that any important steps 
were taken to settle the degree of maintenance support which the Middle Ea:st 
should give to Air Command, South East Asia. In September 1944 the 
Director of Maintenance and Supply for the Mediterranean Allied Air Forces 
paid a short visit to the base areas of India and on his return to the Middle East 
produced a detailed report on the maintenance organisation in India. The.most 
important contention was that India could not provide- anyway within the 
necessary period of time-a great repair and base maintenance organisation for 
Air Command, South East Asia, comparable to that which had been built up 
in the Middle East. Under these circumstances the Director of Maintenance 
and Supply maintained that it would be more efficient" especially as the campaign 
moved on from Burma, to by-pass India altogether and supply the necessary 
maintenance backing from the United Kingdom and Middle East direct. 
However, as the senior maintenance staff officer of Air Command, South East 
Asia, pointed out, repair capacity in India had been planned on the I 56 squadron 
basis and more than sufficient was available for the existing target figure of 118 
squadrons. If backing was to be provided during the campaign in Burma, there 
was little object in later disbanding the organisation in India, unless such a 
course was imperative on a'°count of the shortage· ·of shipping. 

Eventually the Air Ministry sent a directive to Headquarters, Air Command, 
South East Asia, on 6 February 1945, as to the broad principles of maintenance 
policy in the south-east Asia theatre. It also included a review of the use. which 
could be made of the facilities and resources of the Middle East Command. 
Jt was decided that, apart from the use of the aircraft storage facilities available 
in the ·Middle East for a proportion of reserve aircraft, the Middle East should 
not undertake any major part in the maintenance of the air forces in the Far 
East. 

With regard to repair policy it was agreed that the repair organisation in Air 
Command, South East Asia, should continue to make a maximum contribution 
towards maintaining reserves of serviceable ~craft and equipment. It was not 
intended tq use the Middle East in this respect except for the repair of special 
equipment which would be difficult to repair in India due to climatic conditions. 
It was realised that as the war progressed farther from India, airframe repairs 
would be limited more and more to repairs on site and fly-in repairs, and it was 
therefore agreed that aircraft outside this category should be reduced to service­
able and repairable components. Salvaged items (other than airframes) which 
were beyond the local resources set up ,were to be returned for repair to India, 
Middle East or United Kingdom according to the available capacity. 
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It was intended that India should remain the equipment base for operations 
in south-east Asia. The alternative use of the Middle East as an intermediary 
base for the reception of supplies from the United Kingdom and redistribution 
direct to the forward areas in the Far East was considered impractical. Assistance 
would therefore be limited to the satisfaction of urgent A.O.G. demands. It 
was the Air Ministry policy that equipment should be received and stored at the 
nearest point to where it would be used. As the campaign progressed it would be 
found more economical for supplies to be shipped direct to forward areas from 
the United Kingdom, thus avoi<ling trans-shipment and double handling in India. 
This would necessitate the establishment of forward stock holding units with 
independent channels of demand and supply. Until this point had been reached 
the distribution of initial supplies to forward areas would require the bulk transfer 
of stocks held in India. 

The full details of this maintenance policy were to be discussed with the Air 
Officer Cor;nmanding, Air Command, South East Asia, when the Air Member 
for Supply an? Organisation visited the Far East in 1945. 

As a result of this Air Ministry directive the Chief Maintenance Officer 
(C.M.O.) visited Kandy on 19 May 1945 to discuss the proposals for a re­
orientation of the maintenance organisation as the battle-front moved farther 
from the static repair and overhaul bases which had been built up in India. 
The proposals were the outcome of a conference held by the C.M.O. in Delhi 
earlier in the month. They reflected a reversion from the centralised system of 
maintenance, which had so f.ar obtained in tlris theatre, in favour of a more wide­
spread dispersal of tasks to maintenance units in the field and to the squadrons 
themselves. The reorganisation was therefore a change in the centre of gravity. 
The proposals were briefly as follows :-

(a) Abolish the forward repair depots and build up the repair and salvage 
units. 

(b) Invest Group Commanders with the responsibility of repair and overhaul 
of their squadrons' aircraft. 

(c) Give squadrons their full U.E. of aircraft instead of retaining a pro­
portion of them in the maintenance organisation as hitherto. 

(d) Each repair and salvage unit and air stores park would work for a wing 
and specialise in the type of aircraft operated by that wing. 

The Air Commander-in-Clrief approved the proposals in principle and then 
illscussed the best ways and means of implementing them. The timing of the 
changeover was dependent on the availability of extra tools, ground equipment, 
etc., for the forward units, and the C.M'..O. was able to promise that these would 
be fed into the squadrons before the additional load was applied. Tp.e phasing 
of the reorganisation was dependent on the operational situation, but the Air 
Commander-in-Chief favoured the following order of priority:-

(a) No. 224 Group first, since it was due for refit and training and would 
be the first to require the benefits of the new system. 

(b) Next No. 231 Group, as it was operating from established airfields and 
the transition could be effected with the minimum disturbance. 
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(c) Thirdly No. 232 Group, which would be the most difficult as the 
transport squadrons were those most committed to the centralised 
system of maintenance. 

(d) Finally No. 221 Group, as this was the most forward of the Groups and 
therefore still engaged on active operations. 

The meeting emphasised once again the desirability of reducing the Command 
holdings of reserve aircraft as soon as the current backlog aircraft had been 
eliminated and an uninterrupted flow of replacements and equipment had been 
ensured. The Air Ministry decision to reduce the production of spares and there­
by allow a quicker write-off of unserviceable aircraft had resulted in a revised 
maintenance policy for the future. The provision of spares should be confined 
to those articles which wore out quickly ; mainplanes, etc., should be provided 
from crashed aircraft whose repair now absorbed more man-hours than the 
salvage justified. 

A further point which emerged from the conference was the increased 
necessity for airborne salvage sections to be attached to the repair and salvage 
units. Such sections had proved extremely useful in the past and an extension 
of the scheme had only been impossible because it had not been thought that 
the importance of their work justified the allotment to them of scarce Dakota 
aircraft. Now that the repair and salvage units would be taking a greater load, 
the provision of Dakota aircraft was essential. 

The maintenance policy outlined above was put into effect as the year pr~ 
gressed, but its full development under operational conditions was prevented 
by the cessation of hostilities against Japan on 16 August 1945. 

The Work oHhe Malntenance Organisation in S.E.A.C. during 1944-1945 

Throughout 1944 aircraft maintenance in Air <::ommand, South East Asia, 
was divided into four stages, first, second, third and fourth line maintenance. 
Thjs divisjon was made necessary by the limited maintenance facilities available 
on the forward airfields, the necessity for mobility at the front and for units 
directly supporting the forn,ard forces, the shortage of spares and eguipment 
and the desirability of utilising as far as possible the Indian civilian labour 
available in the rear. -

First line maintenance consi~ted of daily servicing on the air6eld, and varied 
from hour to hour and from day to day. It was performed by squadron 
personnel. 

Second line maintenance consisted of minor inspections, engine changes and 
rectifications, which were carried out on the airfield by larger and more skilled 
gangs than the daily servicing crews. It was perlonned either by a servicing 
echelon which moved with the squadrons or by the squadron personnel. 
The work was normally limited to jobs which could be completed in two days 
(or five days in the case of non-operational flying units), and fluctuated con­
siderably on squadrons according to flying hours. 

Third line maintenance, or field repair, consisted of repair and salvage units 
(R.S.U.s), forward repair depots (F.R.D.s), and repair and salvage sections 
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(R.S.S.s). The repair and salvage units were located close to squadrons and 
were sufficiently mobile to follow in their wake. They were responsible for all 
salvage in the forward area, for assistance to squadrons on minor repairs, engine 
changes, etc., and for patching up aircraft to be flown back for repair. The 
field repair units were designed to carry out major inspections as well as repair 
work and were more fully equipped and correspondingly less mobile than the 
R.S.U.s. The repair and salvage sections on the other hand were semi-static 
units situated in the base area, to deal with field repair work on training aircraft, 
squadrons, re-equipping, etc. The work on hand at field repair units varied 
considerably, but was usually sufficiently continuous to ensure full employment 
of the maintenance personnel. 

Fourth line maintenance, or base repair, was essentially static and was thus 
able to make full use of local civilian labour and to amass heavy equipment. 
Since the flow of repair work at this level was comparatively constant, except 
for seasonal changes or drastic alterations in the Command flying effort, work 
could be organised on a mass production basis, thus achieving a greater output 
per man-hour. Jobs normally consisted of major inspections, major repairs 
and any other work which was beyond the capacity of field repair units. The 
base repair depots also carried out the reduction to produce and spares of those 
aircraft which had been • written-off' on the unit. Airframe repair was under­
taken at seven civilian maintenance units and three Service repair depots, of 
which one, No. 322 Maintenance Unit, was the largest maintenance unit in the 
Command. It had a capacity equal to about one-third of the total base repair 
organisation, Service 'and civilian. The repair of engines was carried out at 
engine repair shops attached to most of the maintenance units which dealt 
with airframes. A similar policy was pursued with regard to the repair and over­
haul of propellers, armament and other accessories. Certain other civilian 
maintenance units were employed on the manufacture of aircraft spares and 
equipment. 

Crated aircraft were erected at Service and civilian units specialising in this 
work, whilst ' fly-in ' aircraft were inspected and serviced at the terminal 
staging posts. They were. then passed to one of six aircraft storage units and 
then to one of two (formerly three) reserve aircraft pools. These pools were 
designed to hold a serviceable reserve of aircraft equal to two weeks' wastage 
and -were located within easy reach of the operational squadrons. The air 
storage units were originally planned -to hold two-and-a-half months' wastage, 
but this was varied considerably in relation to' the number of aircraft under 
repair and the extent, regularity and time lag of the expected flow. Command 
modifications and other servicing could be carried ou~ at the air storage units. 

Gliders were maintained by twenty-three servicing echelons which undertook 
all light repairs. There was no field or_base repair organisation for gliders, 
although they were occasionally serviced at aircraft field repair units. Gliders 
were erected and modified at a Service maintenance unit designed for this 
purpose. 

The civilian maintenance units were manned by Indians under the super­
visio of British other ranks in the ratio of approximately one B.O.R. to five 
Indian. Civilians were also employed on unskilled work in Service repair depots, 
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and to a certain extent on skilled work, although this did not prove to be 
altogether satisfactory. 

The maintenance of mechanical transport was organised on a four line system 
similar in principle to that used for aircra:f t. 

First line maintenance was the responsibility of each user unit, and included 
minor repairs, replacements and inspections up to and including 2,000-mile 
inspections. It was carried out by F.M.T./M. T.M. personnel on the basis of one 
fitter to ten vehicles. 

Second line maintenance consisted of minor repairs, exchange of minor com­
ponents, servicing on site and recovery of unserviceable vehicles. 

Third line maintenance consisted of major repairs, exchange of major and 
minor components, storage of vehicles and stock holding of spares. Both these 
classes of maintenance were carried out in the forward areas by M. T. maintenance 
units, and in base areas by civilian units under the civilian repair organisation 
with Service M.T.M.U.s to deal with any excess of the C.R.O. capacity. 

Fourlh line maintenance consisted of the reconditioning of engines and major 
components, and maintaining components for second and third line units. It 
was undertaken in the base areas either by the civilian repair organisation or 
by M:T. repair depots. Fourth line maintenance of common user engines was 
carried out by Army fourth echelon workshops. 

The maintenance of diesel engines was contracted where possible through 
C.R.O. Apart from this, three Service base diesel depots were established to 
carry out third and fourth line maintenance. Second line maintenance was 
undertaken by twenty-nine mobile sections detached from the base depot and 
established with one B.O.R. to five diesels. 

The maintenance of marine craft was contracted through the Director General, 
Shipbuilding and Repair, supplemented by two marine maintenance units. 
Engines were overhauled and repaired through C.R.O. (M.T.) except for Napier 
Sea Lion engines, which were overhauled at No. 2 C.M.U. under the supervision 
of R.A.F. fitters, marine, and Hall Scott and Packard engines, overhauls of which 
were carried out by R.A.F, personnel attached to Coastal Forces Workshops. 

The total man-power requirement in March 1945 for second, third and fourth 
line maintenance of mechanical transport and marine cm.ft was estimated at 
2,951 tec}mkal British and Indian ·other ranks. 

The supply of equipment to consumer units was the responsibility of equip• 
ment depots, or, in the forward areas, air stores parks (A.S.P.s). In the forward 
areas the A.S.P.s were mobile, each serving the squadrons and other units of 
one or more operational wings. They held thirty days' requirements and made. 
fortnightly demands for replacements. In the base areas they were semi• 
static and were established to hold a minimum of two and a maximum of three 
months' requirements. 

The wholesale distribution of equipment to A.S.P.s and retail distribution 
to consumer units in the base areas was through seven equipment depots whic_h 
operated regionally in two areas, four depots in the south and west and three in 
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the north and east. Normally all ranges of equipment were held in both areas, 
one depot in each area being responsible for any particular range. The. stock 
was usually divided on the basis of sixty per cent in the north-eastern area and 
forty per cent in the south-west. In certain instances of slow-moving equipment 
one hundred per cent was held in one depot. 

The total storage space available in equipment depots in May 1945 was 
approximately four million square feet out of a target of four and a half millions. 
Air conditioned storage space for photographic equipment amounted to 108 
thousand cubic feet available out of a target of 360 thousands. 

Explosives were held by central ammunition depots and issued to advance 
depots which supplied R.A.F. units either direct or through forward depots. 
The hbldings for the Command were on the basis of twelve months' estimated 
requirements plus one and a half months' tactical reserve. The R.A.F. am­
munition depots were frequently lodger units with Army ammunition depots. 
There were eleven ammunition depots with a total storage capacity of 114,000 
short tons, and in addition to these there were fourteen detached sites with a 
total capa~ity of 16,350 short tons. 

The oxygen supplied to the Royal Air Force was manufactured mainly by the 
Indian Oxygen Company, but in addition to this, twenty mobile oxygen plants 
operated with the Royal Air Force with a further six in storage. 

The Work of the Wing Maintenance Organisation during the Burma 
Campalgn1 

Personnel. At the beginning of December 1944, the units in the wings were 
fairly well up to strength with a large number of experienced personnel. Many 
of these were lost from various causes during the early stages of the campaign 
but by May 1945 this had been made good by fresh drafts. Thus, apart from a 
short period in March, there was no shortage of pe~onnel. The original personnel 
had mostly been with their units in the forward areas for some time and conse­
quently had experience of individual. types of aircraft and active service con­
ditions. This proved to be a vital asset m maintaining airoraft serviceability 
during the intensive operations which ensued. As the replacements had not 
this experience this meant an additional instructional lo~ on the existing 
personnel. 

Aircraft Servicing. Technical defects were few due to previous operational 
experience with the types in this theatre. Nearly all the defects which did 
arise could be attributed to the state of the airfields being used or, in the case of 
Hunicanes, to the age of the aircraft. The nonnal commitment of a Spitfire 
fighter squadron was continuous operation during the hours of daylight, giving 
an average monthly total of 1,100 flying hours. 

Airfields. Airfields and airstrips were constructed at very short notice in 
difficult country. They were normally built on the two strip principle, with a 
connecting link at one end incorporating an unloading bay. The big difficulty 
in most cases was dust and the efforts to overcome this included the use of oil 
and water. One of the most successful airfields in this respect was constructed 
at Sinthe. No attempt was made to grade the top consolidated layer of soil, 

1 A.H.B./11 JSl/48/1/1 Mobility of Technical Units. Loose Minute H.Q., No. 221 Group. 
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so that the strips consisted of good dry paddy with the cracks.filled in, and rolled. 
Consequently the only dust encountered was that caused by the abrasive action 
of tyres and slip stream on hard earth. A system of culverts was constructed 
to divert a portion of the local river into artificial storage ponds on the airfield. 
From these, fire pumps were able to cover the strips with a fine spray which 
effectively eliminated the dust. The only serious defect was that the cracks 
in the ground caused vibration on the small wheels of the fighter aircraft and 
thereby increased the consumption of undercarriage legs. 

Japanese bombing made it necessary to disperse the domestic site!; and conse­
quently much working time was wasted proceeding to and from work. 

Salvage of A ircrajt. The repair and salvage detacJ:iments allotted to the wings 
for the salvage of aircraft and the carrying out of Cat. A.C. repairs invariably 
arrived late and therefore the responsibility for removing crashed aircraft from 
:flying strips devolved on to the wing. The wing did not possess salvage equip­
ment but thls difficulty was normally overcome by borrowing a crane or bull­
dozer from. the nearest army unit. 

The inspection of crashed aircraft within the wing area was the responsibility 
of the wing engineer officer. This commitment proved to be very heavy and had 
an adverse effect upon the work output of the wing. This could have been 
overcome by making repair and salvage unit crash inspectors responsible for 
investigating all crashes beyond the bounds of an airfield. 

Airborne Salvage. On 23 March 1944, No. 1 Airborne Salv:age Squadron was 
formed at Dum Dum, near Calcutta.1 The only unit of its kind in S.E.A.A.F., 
its main ·job until Japan surrendered was the emergency repair of Dakotas 
which had forced landed in Burma, so that pilots of the squadron could fly 
them back to bases where full repairs could be carried out. 

In the·next few months the two officer pilots of the squadron flew seli-contained 
repair units to almost every part of northern Burma·so that Dakotas which would 
otherwise have had to be 'written-off' were made sufficiently serviceable for 
them to be flown back to the repair shops. Many of these aircraft had damaged 
their mainplanes beyond repair and spares were therefore required. The 
Americans in the U .S.A. had devised a modification so that a mainplane could 
be carried underneath a Dakota but their engineers considered this method 
impossible in the Far East owing to the bad flying conditions. Nevertheless 
some method had to be found to get the mainplanes up to the forward areas 
and so the squadron engineers set to work with the same idea in mind, and 
designed and fitted their own modification,· which was a great success. 

During the advance through Burma crippled Spitfires were frequently crash 
landed on forward airstrips and damaged too badly to be even temporarily 
repaired on the spot. After numerous experiments the squadron Dakotas were 
successfully modified to carry a Spitfire apiece. With one wing strapped 
underneath the fuselage of the Dakotas and the rest of the fighter stowed 
inside, the Dakotas carried nwnbers of fighters back to the maintenance units 
to be repaired and sent into action again. Later a further modification enabled 
both port and starboard mainplanes to be carried beneath the Dakotas, thereby 
saving a great deal of flying time. 

1 O.R B. Appendices of No. l Airborne Salvage Unit later No. 5 Repair and Salvage Unjt_ 
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Soon after Rangoon was retaken the unit moved forward to Mingaladon. 
Although repairs at the front were still being carried out regularly, .freigbt­
carrying and the ferry of aircraft spares now became the main job. This reached 
,a peak of just over a million pounds of freight in July 1945. 

U.S.A.A.F. Flying Control. The U.S.A.A.F. flying control section, attached 
to the Wing in lieu of an R.A.F. section, proved to be a most valuable and efficient 
unit. They were very well equipped with all the necessities for the job and had 
.e.1qierience4 and co-operative personnel However, the absence of an R.A.F. 
flying control section increased the maintenance organisation responsibility 
for the care and maintenance of the airfield and of the R.A.F. flying control 
-equipment. 

Movement by Road. As soon as the location of a future airfield had been 
decided it was customary to move in an advanced party by Toad to prepare the 
-operational and domestic facilities. The destination of the parties was frequently 
changed after they had left and such alterations were passed to them either by 
dropping messages from the air or through Anny units on the route. 

Movement by Air. The movement of squadrons and servicing echelons by air 
was a unit responsibility supervised by wings and consequently varied from 
time to time. However, it was found by experience that the following could be 
.accomplished :-

(a) A squadron need never stop operating. 

(b) The supply of airlifts, however irregular, need not affect operations, 
providing the aircraft were not moved until at least half the ground 
crew had arrived. 

(c) All airlifts can be self-suppo~g for rations and tentage. 

(d) A squadron can carry out intensive operations for at least a week on 
half its ground crew strength. · 

At this period the maximum airlift for any squadron and echelon was 17 
Dakotas. This made it rather difficult for the fighter-bomber squadrons owing 
to the weight of the bomb-handling equipment and the extra armament person­
nel involved. From the units' point of view and for general economy a more 
.reasonable figure would have been 20 Dakotas for fighter-bombers and 18 for 
fighters. 

Equipment. In many instances the Army supply items, mainly petrol, oil 
and lubricants, were under-provisioned for in Army airlifts. The result of this 
was a serious shortage of these items on a number of. occasions, especially 
during the initial stocking of new airfields, and necessitated emergency measures 
to rectify the situation. 

-
Of the R.A.F. supply items the one which caused the most trouble was 

breathing oxygen. Consumption rates were miscalculated and consequently 
the bottles supplied were expected to last longer than in fact they did. Items 
such as split pins, locking wire, tab washers, hydraulic oil and dopes were 
consumable and could not therefore be obtained by robbing categorised airer-aft. 
Priority should have been given to these instead of to the non-consumable 
items which could be and were obtained by cannibalisation. 
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APPENDIX 1 

OFFICE MEMORANDUM 
No. 56/40 

RESPONSIBILITY FOR THE SERVICING AND REP AIR OF 
EQUIPMENT AND FORMATION OF DIRECTORATE OF REPAIR 
AND SERVICING AND DIRECTORATE OF MAINTENANCE DE SlGN 

The control of the servicing of equipment in the Royal Air Force and its repair 
in Royal Air Force Units and in the Civilian Repair Organisation now in course of 
development is vested in the Air Member for Supply and Organisation \'{ho will 
be responsible for all questions connected with the maintenance of equipment in 
service, that is, its supply to Units, servicing, salvage and repair. A.M.D.P. is 
responsible for ensuring that the design of equipment is ca rried out with due regard 
to ease of servicing, replacement and repair, and for the maintenance questions 
specifically connected with the design of the equipment. A.M.D.P. is also responsible 
for defining methods and strengths of subsequent repairs and permissible worn 
limits and tolerance of working parts. 

2. With regard t o engines, A.M.S.O. will be responsible for the repair of engines 
in R.A.F. Depots and for the servicing of engines. on R.A.F. Stations. A.M.D.P. 
will be responsible for all engine repairs other than the above. 

3. The appointment of Lord Nuffield as Director-General of Maintenance, under 
the Air Member for Supply and Organisation, h as already been announced in Office 
Memorandum 205 (39) . A Directorate of Repair and Servicing (short title D.R.S.) 
bas been formed under D.G.M. and fa located in Ariel H ouse. The responsibilities 
of D .R.S. may be stated briefly as follows:-

(a) The repair and servicing of Royal Air Force equipment. 
(b) The salvage of crashed or forced landed aircraft, including enemy a ircraft. 

(c) The arrangements for holding repairable material. 
(d) The compilation of lists of tools, spare.parts and material for repair and 

servicing (based on initial estimates supplied by D.M.D.) to enable 
D. of E . to provision. 

(e) The repair and servicing aspect of plans for implementing Air Staff proposals. 

4. The selection and development of civilian industrial capacity for the repair 
of Royal Ai,: Force equipment and the allocation of repair work to selected capacity 
will be carried out by an organisation formed within Morris Motors Ltd., acting 
under contract with the Department. This Organisation will be known as the 
Civilian Repair Organisation and will operate at the offices of Morris Motors Ltd., 
at Cowley, Oxfordshire; it will act under the direction of D.G.M. who will co-operate 
with the Director-General of Production·as regards allocation of ca-pacity. and with 
the Directors of Contracts as .-egards the placing of contracts with those firms 
working under the direction of D.G.M. The Directors of Contracts will remain 
responsible for considering the contractual eligibility of firms to receive such 
Government contract and for the due observance of the normal contractual safe­
guards prescribed by Government practice; 

5. A new branch of the Secretarial Division attached to A.M.S.0 ,'s Department 
bas been formed for co-ordination and correspondence duties in D.G.M. The branch 
is styled S.9(M) and is located in Ariel House. 

6. In A.M.D.P. 's Department tb.e Directorate of Repair and Maintenance will in 
future be known as the Directorate of Maintenance Design (short tftle D.M.D.). 
The duties of the reconstituted Directorate will be (i) to watch and influence the 
design and manufacture of Royal Air Force technical equipment with a view to 
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securing ease of repair aud maintenance and interchangeability of parts; (ii) the 
preparation of all descriptive notes, repair instructions, amendments relating to 
airworthiness and strength and initial maintenance schedules; (iii) the analysis 
of defects and advice on modifi.cations. 

7. A detailed allocation of duties of the Directorates and Branches affected will 
be issued in due course. Tbe foregomg infonnation is promulgated meanwhile for 
general guidance. 

A. W. STREET. 

19 March 1940. 
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APPENDIX 2 

OFFICE MEMORANDUM 
No. 141/40 

FORMATION OF AIRCRAFT PRODUCTION DEPARTMENT-EFFECT 
ON FUNCTIONS AND STAFF AT AIR MINISTRY 

The Ministry of Aircraft Production was constituted by Order in Council dated 
the 17 May 1940. 

2. The London Headquarters of the new Ministries are housed in the offices 0£ 
Imperial Chemical Industries Ltd., Millbank, London, S.W.l. 

Staff transferred to the new Ministry 
3. An official notification will be shortly issued to each member of the staff of the 

Air Ministry who is tra.n.sferre.d (or, in the case of the Royal Air Force personnel, 
lent) to the new Ministry. Meanwhile the staffs of the Departments of A.M.D.P • 
.and C.M.D.P., together with the Secretariat, Finance, Contract and other branches 
now associated with their Department'> will be regarded as forming the main body 
of the new Department. F.4 and F.6 will conti.nue for the time being to act for 
both Departments and when they are acting for the Air Ministry they will use 
their existing designations. 

Arrap~ements for Correspondence of new MlnJstry 
4. All correspondence from the new Mi.Q.istry is being conducted in its own name, 

whether that correspondence emanates from the London Headquarters or from 
branches accommodated in Harrogate or elsewhete. 

Passln~ of files between the two MlnJstries 
5. The Ministry of Aircraft Production will work in close conjunction with the 

Air Ministry, and in order to facilitate the transa9tion of business it has been 
arranged that files shall be passed between branches of the two Departments in the 
same way as hitherto. 

J\.M.D.P.'s Department taken over by the new Ministry 
6. The functions hitherto allotted to the Department of the Air Member for 

Development and Production in the Air Ministry have been taken over by the new 
Depart111ent. 

Equipment Department to remain with the Air MlnJstry 
7. The organisation controlled by the Deputy Director-General of Equipment 

will continue to form part of the Department of the A.M.S.0. 

Servlcln~ and Repair Or~anisatlon 
8. The Air Ministry (A.M.S.O.} will continue to be responsible for servicing and 

repair within the capacity of the Service Units or Stations at home and for all ser­
vicing and repairs in overseas Commands. The new Ministry will, however, take over 
and be responsibk for all repair work beyond the capacity of the Service Unit or 
Station at home, including the work of the Civilian Repair Organisation. It will 
also be responsible for planning repair capacities in accordance with forecasts 
supp_lied by D.D.G.E. of the repairs likely to be required. 

9. The R.A.F. Repair Units and Depots will continue to be administered by the 
,Air Ministry through ·H.Q., No. 43 Group, who will have a priority call on certain 
personnel for special work unconnected with repairs. The technical control of 
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repair work carried out in R.A.F. Units and Repair Depots at home will be trans·­
ferred to the new- Ministry and exercised through H.Q. , No. 43 Group. The existing 
machinery of the Equipment Service will continue to be used for the provisioning 
and issue of equipment to these Repair Depots. 

Salvage Organisation 
10. R.A.F. Salvage Units at home and overseas will continue t o be administered 

by the Air Ministry but the technical direct ions to these Units at home will be 
issued by the Ministry of Aircraft Production and will normally be conveyed through 
No. 43 Group, R.A.F. Copies of such instructions will be sent to the Air Ministry 
at the same time as they are issued to the Units. 

Aircraft Storage Units 
11. The arrangements in regard to the control of the Aircraft Storage Units will 

be as follows :-
(a) 'The Aircraft Storage Units will continue to be administered by the Air 

Ministry through H.Q., No. 41 Group. and civilian personnel employed 
in t)lem will be engaged and paid by the Air Ministry. It will be the 
responsibility of the Wnistry of Aircraft Production to bring all aircraft 
in these Units up to a fully completed and modified state at tbe earliest 
possible moment, subject to the priority directions dictat~d by the 
R.A.F. These priority directions will be given by the Air Ministry 
(A.M.S.O} to H.Q., No. 41 Group. 

(b) The work of modifying and fitting the equipment to the aircraft up to the 
required operational or training standard will be controlled by- the Ministry 
of Aircraf,t Production through H.Q., No. 41 Group. 

(c) The storage, maintenance and issue of completed aircraft will be controlled 
by the A.iI l\i!inistry {A.M.S.O.) through. H .Q., No. 41 Group, 

•(d) The existing machinery of tbe Equipment Service within the Air Ministry 
will continue to be used for the provisioning and issue of equipment to 
the Aircraft Storage Un,.its. 

Repairs at Service Units 
12. The Ministry of Aircraft Production will be responsible for the supply and 

technical supervision of working parties from aircraft firms when these are needed 
for the purpose of carrying out modifications and repairs at Service Units. Minor 
modifications and repairs carried out at Service Units by R.A.F. personnel will, 
however, continue to be the responsibility o{ the J\ir Ministry (A.M.S.O.). 

Experimental Establishments 
13. Th~ Royal Air Force Experimental Establishments will, for the purpose of 

technical supervision, come under the Ministry of Aircraft Production in the same 
way and to the same extent as they have hitherto come under the supervision of 
the A.M.D.P. 

Motor Transport, Marine Craft and overseas purchases of Aircraft 
Supplies 
14. The Ministry of Aircraft Production will be responsible for t he {)roduction 

of all equipment at present dealt with by the department of D.G.P._ including motor 
transport and marine craft. The new Ministry will aJso be responsible for the pur­
chase to Air Ministry requirements of aircraft in the United States of America and 
for other overseas purchases of aircraft supplies. It will also be responsible for 
the assembly and completion in this country of aircraft purchased abroad. 

Autb9risation of requisitions and of payments to contractors 
15. The responsibility for the financial authorisation of requisitions raised by 

the D.D.G.E. will remain with the Air Ministry, but the responsibility for contract 
prices and for payments to contractors will be t ransferred to the new Ministry. 
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Oil and Petrol Supplies 
16. The responsibility for oil and petrol supplies will remain with the Air Ministry,. 

but the responsibility for special production schemes (e.g. for the supply of high 
octane fuel) will be vested in the Minist ry of Aircraft Production. 

Rations, ClothJn~, General Stores and Non- Technical Equipment. 
17. The responsibility for the provision of rations, clothing and general stores will 

remain with the Air Ministry. The Air Ministry will be similarly r esponsible for the, 
repair of non-technical equipment such as furniture, barrack st ores, tentage, etc. 

Warlike Stores 
18. The Ministry of Aircraft Product ion will be respoµsible for the production of 

all warlike stores other than those produced under Minist ry of Supply or Admiralty­
arrangements. 

Services com.mon to the two Minis tries 
19. For the t ime being, a number of common services will con tinue to be provided . 

by the Air Minist ry for both Ministries--e.g. the Air Ministry will continue to deal 
with the requisitioning of land and buildings, and with the purchase of land, fot both 
Ministries, and D.D.E .9 will p rovide transportation s ervices for the new Ministry; 
the payment of contractors and other bills, and of salarie$, wages a nd t ravelling. 
allowances will also continue to be made by the Air Ministry, . .. 

Pay and Allowances of R.A.F. personnel employed in the new Ministry 
20. The Air Ministry will be responsible for issuing t he necessary instructions in 

regard t o the pay and allowances of Royal Air Force personnel employed under the, 
Ministry of Aircraft Production. 

A. W. STREET. 

1 }tdy 1940. 
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OU and Petrol Supplies 
16. The responsibility for oil and petrol supplies will remain with tlle Air Ministry,. 

but the responsibility for special production schemes (e.g. for the supply of high. 
octane fuel) will be vested in the Ministry of Aircraft Production. 

Rations, Clothin~, General Stores and N on-Technical Equipment. 
17. The responsibility for the prnvision of rations, clothing and genera! stores will 

remain with the Air Ministry. The Air Ministry will be similarly responsible for the­
repair of non-technical equipment such as furniture, barrack stores, tentage, etc. 

Warlike Stores .. 
18. The Ministry of Aircraft Production will be respopsible for tbe production of 

all warlike stores other than those produced under Ministry of Supply or Admiralty­
a.rra.ngements. 

Services common to the. two Ministries 
19. For the time bei.ng, a number ol common services will continue to be provided 

by the Air Ministry for both Ministries-e.g. the Air Ministry will continue to deal 
with the requisitioning of land and buildings, and with the purchase of land, for both 
Ministries, and D.D.E.9 will provide transportation services for the new Ministry; 
the payment of contractors and other bills, and of salaries, wages and travelling: 
allowances will also continue to be made by the Air Ministry ... . 

Pay and Allowances of R.A.F. perso.onel employed in the new Ministry 
20. The Ai.r Ministry will be responsible for issuing tbe necessary instructions in 

regard to the pay and allowances of Royal Air Force personnel employed under the, 
Ministry of Aircraft Production. 

A . W. STREET. 

1 July 1940. 
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Units at October 1940 

No. 13 M.U. Henlow 
No. 30 M.U. Sealand 
No. 32 M.U. St. Athan 
No. 1 M.U. Kidbrooke 
No. 4 M.U. Ruislip 
No. 26 M.U. Cardington J 

Service 
Manned 

Ci~~:~~;n-

officer staff. 

APPENDIX 3 
No. 43 GROUP EXP .,:\.NSION 

OCTOBER 1940 TO MARCH 1942 

Expansion-Actual and Projected 

Actual Projected 

Floor space extended by 
approximately 350,000 
square feet for extra 
commitments. 

Marine Maintenance Units 
No. 84 M.U. Calshot 
No. 85 M.U. Felixstowe 
No. 88 M.U. Meickle Ferry 
No. 97 M.U." Ferry Side 
No. 213 M.U. Dumbarton 

No. 218 M.U. Colerne 

Marine Maintenance Unit 
No. 214 M.U. Howden-on­

Tyne (to be opened in 
May 1942). 

A new S.R.D. probably 
No. 24 M.U. Ternhill. 

Remarks 

This increase took place gradually 
to accommodate repair of new 
types and increased arisings (See 
Appendix 4). 

During the last few months of the 
period No. 43 Group took over 
the full responsibility for the 
repair and overhaul of R.A.F. 
marine craft in the British Isles. 
In addition to taking over 
Calshot and Felixstowe and 
opening up 4 new Marine Main­
tenance Units this involved 
controlling the input and pro­
gress of repair work to civilian 
yards as and when circumstances 
dictated. 

A new unit created for the erection 
and modification of Airacobra 
aircraft at the rate of 60 per 
month. 

This was to be the second largest 
S.R.D. in existence and was 
designed for the repair of Lan­
casters and Spitfires, American 
aero-engines and aero-engine 
accessories. It was to possess 
the largest propeller shop in the 
R.A.F. and undertake the repair 
of other ancillary equipment. 

A new M.T. repair depot in This project was to be investigated 
N . E . Scotland. as adequate repair facilities 

rru,1..-'I ...-..-.+ 1-- .f',...,,nrl in t.hiA T>A.r.'t. 



APPENDIX 5 

OR~ ANISATION OF A SERVICE REPAIR DEPOT OF No. ~3 GROUP 

COMMA DING OFFICER (AirCdre. or Gp. Cal'q 

Senior Equipment Officer 
and Sl-aff 

Chief T cchnica l Officer 
(Gp. ~pi. or Wir.. Cdr.) 

Senior Account.ant Offtc,r 
(Wg, Cdr. or Sqn. Ldr.) and Staff 

OfficOf i/c Airfr~me 
Rep;iir Seel. (Wg. Cdr.) 

I 

D ra wi~g Office & 
Technicai Library, 

Officer i/c Engine 
Repair Sect . (Wg. Cdr.) 

I 

Progress 
Office 

Offi<.er i/c A nc~lary 
Equipment Sect. (\Vg. Cdr.) 

I 
Repair Repair }Aero- Repair 
Overhaul Overha~I Engin<S Engine Acc,s.sories 
Inspection lnspect1QII l nst ruments 
Conver,;ion A·rman,ont 
Mo<lifu:ation Gun Tu1Td.s 
Sp,:cfal [nslallalion Propellers 
Ere~tion, elc. Sy11 t.11etic trainers 

I Eli:e. Aca-ss. & Equip. 
Radfo & W/T 
Safety Equip,, elc, 

.. --- ---- - - Mobile Servicing Parti;s-----------' 

Chief lnsJ""'l fon Officer 
A.l ,D. 

Officer i/c M. T. 
Repair Sect. (Flt, Lt .) 

I 
Repair } M.T. 
O~erhaul Vehicles 
Inspection and 
Conversion Engines 

Senior Administrative Officer 
·,wg-. Cdr. or Sqn , Ldr,) an\l Staff 

Officer. i/c Genera 1 
Engineering Sect. (Sqn . ldr.) 

I 
Anodic Treatme,i t 
Blacksmiths 
Carpent,rs 
Machine Shop 
Plating 
Sheet Metal Work 
Welding 
Fo~ndry 
Repair ,Ground J::qaip. 1 etc. 



APPENDIX 6 

STATISTICAL RECORD No. 43 GROUP 
REPAIR AND PRODUCTION, 1943-1944 

Section (a)-Aircraft (Exclusive of Radar Installations) 

Repair . . . . . . . . 
Modification and conversion in repair depots 
Modification on site 
Assistance to civilian contractors 

Outpitt 
1943 
497 
340 
146 

Outpi,t 
1944 
630 
674 

1,733 
54 

Total aircraft 983 3,091 

Section (b )- Engines (Aero, Marine and M.T.), Propellers 
and Aero-Engine Accessories (1944 only) 

Aero-Engines (Complete Overhauls) 
J?egasus XVIII . . 
Hercules XI and XVI .. 
Merlin XX, 22 and 24 .. 
Allison F.3R 
Pratt and Whitney Wasp 

Total aero-engines 

Marine Engines (Complete Overhauls) 
Napier Sea Lion 
Ford 18 Marine, . 
Thornycroft RY12 
Meadows 
M.iscellaneous 

Total marine engines , . 

M.T. Engines 
Various types-----Repairs 

. Propellers 
Propellers----Complete overhaul 
Propeller blades (metal)-Repair 
Propeller blades (wood) -Repair 

Total propeller repair/overhaul 

Aero-Engine Accessories (Complete Overhauls) 
Hydraulic pumps -
Vacuum pumps .. 
Fuel pumps 
Air compressors 
Combustion starters 
Combustion starter breeches 
Carburettors 

Total aero-engine acces,sories 

405 

1,368 
1,151 

905 
377 
894 

4,695 

320 
245 
39 

111 
78 

793 

274 

2,404 
2,821 

931 

6,156 

20,912 
7,580 
9 ,592 

16,703 
770 

1,068 
3,801 

60,426 



Section (c) Radio 

Radio Repair 
Radar 
W(f 

Radio Manufacture 

Radar, Countermeasures and W/T 
Typex 

Section (d) Special .Aircraft Installations-Radar 
Afrcraft Rada,. Installation 
Radar Interception and Intruder equipment (night 

fighters) 
Radar countermeasures 
Navigational aids 
Radar equipment for blind bombing (H2S- heavy 

bombers) . • . . . . . . . . . • 
Interception of submarine and surface vessels 
Radio altimeters 
Radar gun-laying equipment (heavy bombers) 
Enemy aircraft warning devices in bombers 

Total aircraft installations 

Radar Vehicle InstaUaeions 
Self-contained mobile radar installations (convoys) 
Transportable ground radar installations 

Section (e) Instruments and Electrics 
Instruments 
Repair of instruments (including armament, gyro, 

navigation, auto-pilot and miscellaneous) 
Instrument installation (bombsights, · auto-pilots, 

gyro guosights, etc.) .. 
Instrument modification and manufacture 
Instrument component repair 
Im,trument test vehicles 
Instrument test rig manufacture 

Electrics 
Repair of magnetos, sta rters and generators 
Repair of ignition harness 
Annature. re-winding . . 
Repair, manufacture and modification of miscel-

laoous electrical and armament accessories 

Photog,yaphic Eqt,ipment 
Repair and modification of cameras , . 
Camera. manufacture .. 
Repair and manufacture of cai;nera accessories 
Repair and installation- Photographic ground 

apparatus 
Repair of photographic components .. 

General 
Major servicing 0£ type ' P ' torpedo cmµpressors 
De-magnetisation of aircraft 
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Outp,,e 
1943 

4,630 
5,400 

780 
54,000 

655 
33 

235 

592 
284 

292 

2,091 

50,264 

3,313 

19,442 

30,322 
5,589 
3,722 

4.6,286 

Output 
1944 

11,142 
8,200 

1,650 
94,165 

714 
95 

962 

807 
192 
663 

76 

3,509 

320 
720 

59,965 

4,589 
5,570 

18,802 
7 

334 

41,516 
7,707 
5,858 

52,445 

363 
90 

1,427 

180 
137 

20 
68 



Section (f)-Armament 

Machine guns-Overhaul, repair and modification, 
Recovery of spares . . 

Caooons--<litto .. 
Bomb carriers-ditto .. 
Turrets-Frazer Nash, Boulton and Paul, Bristol and 

A.V.--<litto .. 
Sunderland turret conversion . . 
Hydraulic bomb winch- Modification to facilitate 

speedy loading of bombs to heavy bomber aircraft 

Output 
1943 

16,294 
2.450 

11,899 

1,062 

Belt feed mechanisms--<litto 758 
American turrets-Repair of turrets and production 

of spares for operational squadrons 27 
Turret demonstration trolleys-Manufacture of 

trolleys and fitting of new type turrets .. 
Project 19--Assembly of s.ecret equipment for mines 
R.P. apparatus-Repair and modification of com­

ponent parts . . 
Small arms-Overhaul, repair and modification 7,361 
Firing gear- ditto 591 

Section (g)-Synthetic Trainers 

Repair .. 
Modification 
Manufacture 
Installation 
Major servicing 

Total synthetic trainers 

Synthetic Trainers Component Repair 

Section (h)- Marine Craft and Moorings 

Marine Craft (Repair and Refit) 
High-speed launches (Air/Sea Rescue) 
Pinnaces .. 
Seaplane t enders, marine tenders and .fire tenders 
Airborne lifeboats 
Refuellers 
Miscellaneous 

Totals 

Marine Moorings 
Buoys-Repair and test 
Chain Cable-Anneal and test 
Shackles- Anneal a.Dd repair . . 
Complete sets of moorings-Manufacture 

Section (i)- Other Activities 

General Engineering Sections 

208 

695 
2,435 

3,338 

1,155 

194 
193 
337 

18 
49 

201 

992 

Outpul 
1944 

24,220 
3,647 

19,782 

1,479 
292 

150 
7,950 

87 

6 
14 

900 
8,204 
3,412 

803 
321 

10 
1,560 
3,766 

6,460 

4,593 

718 
199 
357 

40 
38 

222 

1,574 

482 
3,664 fathoms 
1,685 

178 

During 1944 G.E.S. undertook the manufacture of 1,308 different 
external items, amounting to tens of thousands of individual items, 
examples of which are shown below:-
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Air/Ground equipment, e.g. steering arms, trestles, rigging 
boards, etc., for many types of aircraft .. 

Transportation equipment for salvaged aircraft, e.g. bea.ms 
cradles, trestles, etc. 

Modification to depth charge nose spoilers .. 
Fixtures for jettisoning fuel tanks (Spitfires) 
Fitting out articulated box vehicles as caravans for use by 

aircra{t salvage parties 
Engine tool kit boxes .. 
Propeller transportation and storage racks 
Transit cases for propellers and spinners 
Mats, mainplanes 
Heater and weather covers 
Curtains, valances. pelmets, and loose covers 

Balloons 
Repair 

M.T. Vehicles 
Complete overhauls 
10,000-mile inspections 

Gaseous A pparatu-s 
Oxygen cylinders-Repair and replenish_ment 
Mobile oxygen plants-Test and modification 
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Oittput 
19.J4 

2,700 

800 sets 
4,000 
3,000 sets 

so 
3,600 
1,000 
2,900 
4,100 

600 
20,000 

2,011 

494 
251 

134,000 
174 



(iv) The employing of personnel taken from the Airframe Repair Sections of 
S.R.D.s-when opportunity afforded due to their being lightly loaded­
to meet • rushes ' of work. 

7. In 1943 the number of aircraft repaired on site was 2,104, so that the figUl'e for 
1944 reveals a 75 per cent. increase in output. To appreciate the true signincance 
of this increase it must, however, be realised that the number of heavy bombers 
and other multi-engined types included in the 1944 total was l , 178 or an increase of 
163 per cent. on the previous year's figure. All this was achieved without any 
increase in establishment overheads. Full details of types repaired in 1943 and 1944 
are given in Annex • A.' 

8. Apart from an encouragingly high standard of morale maintained throughout 
the year, despite the five months' embargo on leave, which to those who worked 
mostly in the open on crashed and broken aircraft served to emphasise t he drudgery 
of their occupation, the fulfilment of the year's aim in the field of repafr resulted 
from:-

(i) Careful p rediction of the incidence of work. 
(ii) Limiting the number of types of aircraft handled by individual R. & S.U.s, 

thus engendering skill by specialisation and ensuring economy in special­
ised equipment and spares holdings. 

(iii) A system of reinforcement operated from the Group Headquarters Control 
Room, for the purpose of adjusting man-power and equipment to the 
incidence of work. 

(iv) Ao improved system of progressing at Group Headquarters, the success of 
which relied on efficient spares ' chasing ' and very intimate contact with 
the R. & S.U.s themselves (the Control Room Organisation embraced a 
direct telephone line to most R. & S.U.s) . 

9. It is, of course, true that one of the greater problems ever present in such an 
organisation is that of having to meet sudden peak loads of work resulting from 
fluctuations in the operational effort. 

10. The following highspots of activity during the year serve to illustrate the 
magnitude of this problem :-

(i) In April/May the !Xth Troop Carrier Command, U .S.A.A.F, in preparing 
for Operation • Overlord,' found that extensive deterioration had taken 
place in their Horsa gliders and that no fewei:- than 278 required im­
mediately to be repaired. The work had to be completed in 16 days and 
it had to be shared between No. 43 Group Units and C.R.O. 60/40. All 
jobs were finished on the 18th May. 

(ii) In July the Group accepted all the uncompleted repair-on-site work of the 
mobile R. & S.U.s of 2nd T.A.F. on their departure to the Continent. 

(iii) The Arnhem operations of September resulted in heavy arisings of Dakota 
and Stirling repairs. At one time the Group had 30 Dakotas and 55 
Stirlings under repair. 

(iv) Bomber Command's step-up in operations in October/November saw the 
Group at one time with llS'heavy bombers in the course of repair. 

11. Apart from this orthodox type of work the Group managed always to provide 
assistance to Commands and civilian contractors where a deficiency in their resources 
had made this necessary. An average of 129 tradesmen was constantly employed 
on such work as urgent modification, installations of power units and the servicing 
of aircraft after repair. In addition an-average of 68 tradesmen was on loan to 
Commands for work on aircraft other than those repaired as Category ' AC/ It is, 
moreover, t o be remembered that No. 43 Group R. & S.U.s were the responsible 
agents for the repair-on-site jobs undertaken by C.R.O. contractors' parties to the 
following extent:-

(i) Initial categorisation. 
(ii) Progressing. 

(iii) Final inspection. 
(The total number of such repair-on-site jobs was 7,130.) 

410 



12. Yet another special task devolved on the R. ·& S.U,s in the first five months 
of the year; that of converting 72 Stirlings from Mark III to Mark IV. The work 
had to be done under the auspices of contractors. The number of men employed 
was 150 and some 144,000 man-hours were involved, 

13. Incidental to the assumption of responsibility for 2nd T.A.F. R.O.S. arisings 
in tbe U.K., the No. 43 Group Units affected automatically became the holding 
units of the aircraft and a.s such each bad to be seen through the whole of the 
procedure of .flight testing and equipping to scale before being banded over to 
No. 41 Group for disposal. 

14. With the entry of the B.L.A. into the Continent, it devolved on No. 43 Group 
to provide repair parties to deal with those types of aircraft belonging to Commands 
other than 2nd T.A.F. 

15. During 1944 these parties completed repairs to seven heavy bombers. They 
were admi-n,istered by Headquarters No. 85 Group and a No. 43 Group Liaison 
Officer provided the necessary functional link, Each party was provided with 
a mobile repair shop and a caravan in which to sleep an.d feed. 

16. The time factor to complete a n average category ' AC • repair (R.O.S.) for a 
given type of aircraft is both a measure of efficiency and a datum to employ in the 
formulation of any plan. By the arrangement already referred to that R. & S.U.s 
should specialise in a minimum number of types, ' repair cycles '-that is to say the 
period covered from the date of commencement until the date of handover in a fully 
serviceable state--for 1944 have shown an improvement, whenever no extraneous 
influence has been present. 

17. Average times for the main types of aircraft have been :-

Halifax 
Lancaster 
Liberator 
Stirling 
Mosquito 
Spitfire 
Typhoon 
Wellington .. 
H orSa 

1943 1944 
49 days 34 days 
55 days 21 days 

(ii) 37 days 40 days 
(ii) 25 days 31 days 

33 days 30 days 
32 days 28 days 

(i) 28 days 4 1 days 
55 days 38 days 
4·5 days 20 days 

Notes :-(i) Replacement engines for the Typhoons have not readily been available 
and the repair cycle has consequently been higher than it otherwise 
need be. 

(ii) If the spares position for both these types were not so poor, the periods 
would be much lower. 

The average man-hours expended range from 500 for a Spitfire to 1,500 for a heavy 
bomber. 

Salvage 
18. In dealing with the problems associated with the djsmantling and transporting 

of crashed aircraft (Categories 'B,' 'E.1' and 'E.2 ') it is convenient to descrioe 
them in terms of ' standard aircraft• by which the Mosquito is taken as unity- the 
largest type as 2.5 and the smallest 0.6. _ 

19. To forecast the arisings of salvage jobs for 1944 (covering the anticipated 
incidence of usage by Operational Commands, Training Commands and A. T.A., 
and inclusive of Operation 'Overlord' so far as the United Kingdom was likely to 
be affected) was not an easy task, but a figure of 17,500 standard aircraft was taken. 
to be the load. 

20. The actual number of arisings was 15,736, which gave a 10 per cent. margin 
of error oo the safe sitle. 
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21. The comparatively small difference is accounted for by a combination of 
the following factors :-

(i) Fewer operational crashes than anticipated. 

(ii) Increased tendency to categorise a crash as repairable on site, rather than 
to make it Category ' B :' This resulted from an improved degree of skill 
by R.O.S. parties. 

22. Adjustments in salvage facilities to meet the year's estimate of work, in­
cluding the addition of 170 long low loaders and other remedial measures set 
out in the forecast of the year, were fully justified. {It is to be remembered that all 
available salvage party man-power of R. & S. U .s, when not otherwise employed, is 
devoted to work on the unit's scrap dumps, where dismantling and sorting of salvage 
produce can a lways usefully be undertaken.) 

23. The salvage figure for 1943 was 11,600 standard aircraft; by way of com­
parison, therefore, the load for 1944 was 35 per cent. greater. The fleet of M.T. 
vehicles employed on salvage work comprised :-

Long low loaders 
Cranes 
3-ton tenders 
15-cwt. vans 
Light cars .. 
Light vans 

750 
170 
357} Shared 
47 with 
96 R.0.S. 
78 Activities. 

24. The average figure of serviceability throughout the year was 88 per cent. 

26. The attainment of such an average was largely due to tbe progressive applica­
tion of a system of' planned use and planned servicing' for M.T. 

26. Operations on the Continent introduced two sea activities for the salvage 
element of the Group-the handling of loads of Category ' B • and ' E.1 · aircraft, 
repairable power plants, engines, M.T. vehicles and other equipment, via a ferry 
shuttle service, and the receipt, inspection and onwards routeing of 'lly-in' repair 
and major inspection jobs ex 2nd T.A.F . The ferry service opened up shortly after 
a bridgehead had been established in Normandy, employing L.C.T.s, and long low 
loaders. In six months the detachment at Gosport, provided by the regional 
R , & S.U., handled :-

500 aircraft of various types 
400 power p lants/engines 
100 loads of other equipment 
150 M.T. vehicles. 

The 'fly-in ' reception which was instituted as a detachment at R.A.F., Odiham, 
started to operate shortly after 'D' Day. Up to the end of the year 236 aircraft 
were dealt with. 

27. Two new sea .routes have recently been opened up, but too little experience 
bas been gained to justify comment in this review. To meet these added com­
mitments, the regional R . & S.U.s affected have been given the parental responsi­
bility for this work and detached parties have been established and locally accom­
modated. 

28. Handling technique in the dismantling and loading of aircraft has showu. 
considerable improvement during the year. Fully comprehensive and illustrated 
notes prepared by the Headquarter.s staff and held by all units are constantly kept 
up to date as new types call to be handled, and as better methods evolve from 
experience. 

29. The total number of aircraft, all categories loaded and delivered by road, was 
12,089, of which 2,431 were heavy bombers. The mileage covered was 7,5001000 
miles, 
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Epiloi-ue 
30, Similarly, relations between repair contractors and all those of No. 43 Group 

with whom they must necessarily come into continual contact in the course oi 
their integrated duties could hardly have been better. The small salvage and 
repair element of the Polish Air Force established within the Group has made its 
bonded contribution in a manner typical of their efficiency and it is therefore uu­
necessary to single it out for comparison. The same remarks can be applied to the 
civilian salvage gangs-small in number though they be-who are affiliated by 
contract to a few of the R. & S.U.s. 

32. Not the least deserving of mention is the sympathetic understanding and 
harmony that have atte.oded the functional relationship between the Group and the 
Ministerial Departments- the Headquarters of Command and Groups-and the 
Units themselve$, as well as all those formations of the U.S.A.A.F. which No. 43 
Group has had t he happy duty of assisting. (Details of work carried out on aircraft 
in use by U .S . .A ,A.P . Units are given at Annex • B.') 

AN EX 'A' 

T ype 
j Number of Repairs Completed 

1943 1944 

Multi- Fortress . . . . .. s -
engined Halifax . . . . .. 93 305 

Lancaster .. . . 62 464 
Liberator . . .. 38 53 
Stirling . . . . .. 245 351 
Sunderland . . .. 5 4 
Coronado . . . . - 1 

-- --
448 1,178 
~ --

Twin- Anson . . .. . . 38 18 
engined Albemarle . . .. 28 42 

Boston .. . . . . 15 3 
Blenheim . . , . 30 9 
Beau fighter . . .. 174 t64 
Beaufort . . . . . . 34 18 
Catalina .. . . . . 8 -
Dakota . . .. . ' - 43 
Dominie .. .. . . 7 s 
Hudson .. . . . . 80 81 . 
Mitchell 7 SS .. . . 
Mosquito. , .. .. 117 221 
Oxford . . . . . . 44 14 
Wellington .. . . 67 177 
Whitley .. . . . . 4 2 
Ventura . . .. 51 26 
Warwick .. . . .. 3 9 
Hampden . . .. 8 2 
Welkin . . .. .. - - I 
Whirlwind . . ' . - 1 
Desoutter .. . . - l 

-- --
715 892 

- - - -
Single- Botha . . . . . . 2 -
engined Havoc . - .. . . s -

Chesapeake . . . . 1 -
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ANNEX 'A' -contd. 

Number of Repairs Completed 
Type 

1943 1944 

Single- Albacore .. . . .. 1 2 
engined Avenger . . . . .. - 13 
--cont. Auster . . . . . . 13 11 

Argus .. . . . . 3 2 
Battle .. . . . . 1 -
Barracuda . . .. 6 32 
Bermuda .. . . .. - I 
Corsair .. . . . . - 4 
Gladiator . . .. I -
Defiant . . . . .. 6 9 
Firefly . . .. . . 1 4 
Fulmar . . .. . . - 3 
Hellcat . . . . .. - 4 
Henley . . . . .. 4 -
H urricane . . .. 120 101 
Harvard . . . . .. - 3 
Lysander . . .. 1 -
Martlet .. . . . . 3 -
Master . . .. . . 39 5 
Magister .. . . .. 13 9 
Mustang .. . . . . 106 103 
Martinet .. .. . . 7 4 
Proctor .. . . . . 7 4 
Roe . . . . .. - 1 
Stinson Reliant . . .. - 1 
Seamew . . .. . . - 1 
Seafire .. . . . . 3 14 
Sea Otter . . .. - 3 
Spitfire .. . . . . 398 575 
Typhoon .. . . . . 31 117 
Swordfish . . . . 2 7 
Tarpon .. . . . . - 1 
Tempest .. . . .. - -
Tiger Moth . - .. 40 28 
Wildcat . . .. . . 1 7 
Miles Hawk . . .. I -
Percival Q-6 . . .. l 1 
Vengeance . . .. - 6 
Puss Moth . . .. 1 -
Skua . . . . .. 1 -
Hector . . . . .. 1 -
Tomahawk .. . . 8 -
Walrus . . .. . . 3 5 

-- --
831 1,081 
-- - -

Gliders Hadrian - - 1 .. . . . . 
Horsa . . .. . . 59 447 
Hotspur .. . . . . so 82 
Hamilca.r .. . . .. 1 6 

-- - -
110 536 

- - - -

Grand Totals .. . . 2,104 8,687 
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ANNEX' B ' 
WORK CARRIED OUT FOR U.S.A.A.F. UNITS 

During During 
1943 1944 

Aircraft repaired .. . . . . NIL 280 
(includiag gliders) 

Aircraft on which salvage action 
has been taken .. . . .. 400 1,400 · 
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APPENDIX 8 

No. 41 GROUP MAINTENANCE UNIT S 
OCT OBER 1940 

Aircraft Storaie U nJts 
N Ot"them RegiQn Midland R egion 
No. 12 M,U. Kirkbride 
No. 18 M.U. Dumfries 
No. 22 M.U. Silloth 

No. 9 M.U. Cosford 
No. 24 M.U. Ternhill 
No. 27 M.U. Shawbury 
No. 29 M.U. High Ercall 
No. 37 M.U, Burtonwood 
No, 48 M.U. Ha.warden 
No. 51 M.U. Lichfield 

No. 23 M.U. Aldergrove 
No. 44 M,U. Ed:zell 
No. 45 M.U. Kinloss 
No. 46 M.U. Lossiemouth 

Southe,-n Region 
No. 5 M.U. Kemble 
No. 6 M.U. Brize Norton 
No. 8 M.U. Little Rissington 
No. 10 M,U. Hullavington 
No. 15 M.U. Wroughton 
No. 19 M,U. St. Athan 
No. 20 M.U. Aston Down 
No. 33 M.U. Lyneham 
No. 38 M.U. Llandow 
No. 39 M. U. Coleme 

On 21 April 1941 Nos. 50, 51 and 52 Wing Headquarters were formed, taki))g 
over the maintenance units in the northern, midland and southern regions r~ 
spectively. On 21 November 1942 these wing headquarters were disbanded and 
replaced by .five regional officers for each region. 
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Location 
Slade Farm 
Middle Farm . . 
Berrow 
Hornby Hall .. 
Aberfuaw 

Rudbaxton 
St. Brides 
Chepstow 
Wath Head 
Overley 
Maydown 
Murlough 
Down Fann 
Stravithie 
Lennox.love 
Winterseugh .. 
Langford Lodge 
Hodnet 
Hutton 
Bally,.val ter 
St. Angelo 
Starveall 
Woburn 
Methven 
Brockton 
Barnsley 
Low Eldrig 
Townsend 
Hoar Cross 
Blidworth 
Dornoch 
Tatton 
Barton 
Kirkton 
Bla<ek Isle 
Hardwick 
Ollerton 
Bush Barn 

APPENDIX 9 

SATELLITE LANDING GROUNDS 

' .. 
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Operating date 
1 December 1940 

} I April 1941 

1 May 1941 

} I June 1941 

I July 1941 

} 1 August 194 l 

} I Septembe, 194 I 

} 1 October 1941 



APPENDIX 10 

No. 41 GROUP UNITS 
SEPTEMBER 1944 

No. 5 M.U. Kemble 
(P.S. Reading) 
(P.S. Portsmouth) 
(22 S.L.G. Barnsley Park) 

No. 6 M.U. Brize Norton 
(28 S.L.G. Barton) 

No. 8 M.U. Little Rissington 
(3 S.L .G. Middle Farm) 
(P.S. Hatfield) 
(P.S. Luton) 
(34 S.L.G. ·woburn) 

No. 9 M.U. Cosford 
(30 S.L.G. Brexton) 
(33 S .L.G. Weston Park) 

No. 10 M.U . Hullavington 
(23 S.L.G. Down Farm) 

No. 12 M.U. Kirkbride 
(89 S.L.G. Brayton) 

No. 15 M.U. Wrougbton 
(12 S.L.G. Beechwood) 
(P.S. Cowley) 
(P.S. Coventry) 

No. 18 M.U. Dumfries 
(10 S.L.G. Wath Head) 
(Z7 S.L.G. Lennoxlove) 

No. 19 M.U. St. Athan 
(6 S.L.G. St. Brides) 

No. 20 M.U. Aston Down 
(P.S. Gloucester) 
(14 S.L.G. Overley) 

No. 22 M.U. Silloth 
(8 S.L.G. Hutton) 
(9 S.L.G. Hornby Hall) 

Aircraft Storage Units (A.S.U.s) . 
Satellite Landing Grounds (S.L.G.s) . 
f'.urgatory Storage Units (P.S.). 

No. 23 M.U. Aldergrove 
(16 S.L.G. BaUywalter) 
(19 S.L.G. Murlough) 

No. 27 M.U . Shawbury 
(29 S.L.G. Hodnet) 

No. 29 M.U . High Ercall 
(48 S .L.G. Teddersley) 

No. 33 M.U. Lyneham 
(31 S.L.G. Everleigh Down) 

No. 38 M.U. Llandow 
(5 S.L.G. Berrow) 
(7 S.L.G. Chepstow) 

No. 39 M.U . Colerne 
(l S.L.G. Slade Farm) 
(2 S.L .G. Starveall Fann) 

No. 44 M.U. Edzell 
(24 S.L.G, Methven) 

No. 45 M. U. Kio.loss 
(41 S.L.G. Kirkton) 

No. 46 M.U. Lossiemouth 
(40 S.L .G. Domoch) 
(42 S.L.G. Black Isle) 
(43 S.L.G. Leanach) 

No. 48 M.U. Hawarden 
(P.S. Brough) 
(15 S.L.G. Bodorgao) 
(49 S.L.G. Knowsley) 

No. 51 M.U. Lichfield 
(32 S.L.G. Hoar Cross) 

No. 57 M.U. Uig Bay (Flying Boats) 



APPENDIX ll 

OXYGEN TRANSPORT CYLINDERS-SCALES OF ISSUE 
13 MAY 1942 

I Pcesent Est. Revised Est. Additional 
F.A.D .s and A.A.P.s of Cylinders Quantity 

Required 
of Cylinders 

No. 2 M.U. Altrincham . . .. 100 117 17 
No. 11 M.U. Chilmark . . .. I 75 175 100 
No. 31 M.U. Llaoberis . . .. 25 62 37 
No. 36 M.U. Snodland .. . . 100 105 5 
No. 59 M.U. Newland . . .. 62 66 4 
No. 64 M.U. Newdigate .. } · 150 230 80 No. 64 M.S.U. Newdigate .. 
No. 77 M.U. Redcastle . . .. 120 122 2 
No. 91 M.U . Southbum .. . . 39 110 71 
No. 92 M.U. Brafferton . . .. 128 234 106 
No. 93 M.U. Norton Disney .. 150 367 217 
No. 94 M.U. Barnham . . .. 175 355 180 
No. 95 M.U. Lords Bridge .. . . I 150 202 52 
No. 98 M.U. Mawcarse . . .. 150 130 -20 
No. 26 A.S.D. Home Forces .. 50 122 72 
No. 100 M.U. South Witham .. 1New formation 121 

I 
121 

No. 80 M.U. Escrick. , .. . . I " 188 188 

Total 1.232 

Present Est. Revised Est. 
Additional 

B.O.C. Filling Factories Quantity 
of Cylinders of Cylinders Required 

Belfast . . . . .. . . 50 195 145 
Billingham . . . . . . .. 113 235 122 
Coventry . . . . . . .. 100 190 90 
Derby . . . . . . . . . . 150 220 70 
Glasgow .. . . . . .. 30 170 140 
Greenwich . . . . . . .. 100 195 95 
Kentford . . . . . . .. 100 245 145 
Leeds· .. .. . ' . . . . 250 280 30 
Leigh . . . . . . .. 200 220 20 
Rotherham . . . . . . .. 250 280 30 
Southampton . , . . . . .. ·150 270 120 
Wembley . . . . . . .. 250 270 20 
Witham . . . . . . .. 250 320 70 
Wolverhampton . . . . . . 150 180 30 

Total 1,127 

Total additional cylinders required 2,359 
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APPENDIX 12 

THE PETROLEUM BOARD 

Note by · the Petroleum Board on the-Methods adopted to m eet the Peak 
R equirements of Aviation Fuel and Oil 

The U .S.A.A.F. commenced operations from tbe United Kingdom in the middle 
of the year (1942) and gave early evidence that their rate of fuel consumption was 
likely to be much more intensive than that of the Royal Air Force. This was due 
to a difference in operational planning, involving a tnore flexible composition of 
squadrons and a more generous allocation of squadrons to particular stations. 
The preparation of new aerodromes was going on apace, and our vehicles were very 
busily employed in delivering bitumen for the construction of large ninways, 
There was a general sense of urgency and an indication of big things ahead, but it 
was difficult for us to obtain reliable data on which to base our own plans. We had 
received the estimates of probable monthly consumption for 1944 from the Air 
Ministry, whose previous figures had been sufficiently accurate to be worthy of 
respect. These gave figures for peak months in 1944 that were much higher than 
we had previously experienced, but still well within our existing powers to meet if 
the basis could be taken as the month's total spread evenly over the days of the 
month. Unfortunately an even spread could not be expected when dealing with a 
demand so erratic as that for fuel for flying, depending so much on the weather as 
well as on various other operational factors. Tbe seriousness of the peaks and 
troughs depended therefore on the storage available at t he stations. 

In the summer of 1942 came a spell of R.A.F. bombing.of Berlin, from which 
arose unprecedented demands, and these gave us some indication of our future 
problems. The first spell lasted for a week or so of moonless nights, a.nd during the 
remaking three weeks of the month the demand was quite negligible. With 
practically all the month's demand occurring in one quarter of the month, therefore, 
the number of days' storage pei: aerodrome during the peak week was only one­
quarter of the figure based on a month's estimate. This made the stoJ:age position 
so thin at the busy aerodromes that they were likely to run out of stock unless we 
kept them filled up day by day. The necessity to do this was a radical departure 
from our method in dealing with the peaks aJ!d troughs we normally encountered, 
which was to maintain deliveries at a steady level, the storage capacity absorbing 
the ups and downs. It ent ailed the introduction of additional vehicles to meet the 
peaks, and the working from temporary railhead supply centres, both to reduce 
the road mileage and therefore the number of extra vehicles required, and also to 
assist the handling facilities at our own depots. We overcame the immediate 
problems of the R.A.F. programme by both methods, but 1:ealised that we would 
haye t hese problems considerably intensified when the Americans started serious 
operations. Their programme of day bombing, subject to interference mainly by 
bad weather, was not likely to involve quite such differences between peak and 
average day as the R.A.F. programme dependent on moon phases, but they were 
expected to achieve much higher loads' of both average and peak, and also more 
sustained peaks. 

These {actors enhanced the problems of aerodrome storage in relation to demand, 
and emphasised the severity of the demands that would be made on our facilities. 
We made a number of moves to prepare-.for these demands. We approached tbe 
Air Ministry to deal with the problem at its source by increasing the storage at all 
key operational aerodromes, but they could do very little as they already had in 
hand a full programme of tank manufacture for the many aerodromes still under 
construction. They made some promfaes but it was evident that before these would 
be fulfilled the big operational programme would be on us, and to meet this we would 
tl;lerefore h;tve to depend on strengthening our own resources, We had first of all 
to obtain adequate data. It was essential for us to know what a peak day's demand 
on each of our depots was likely to mean, and to do this we had to get a day-to-day 
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picture of operations in the key areas. We had to know what deliveries were ma.de 
by our vehicles each day, but this was valueless unless we knew whether the 
aerodrome ullages were moving up or down. 

We had to arrange therefore with the Air Ministry for a daily ullage return by 
aerodromes to our depots to replace the previous block-order system, this ullage 
advice to be given at JO a.m. each day, with the understanding that further contacts 
should be made during the day if necessary. These might be initiated by the aero­
drome if heavy demands arose which needed attending to before the next morning 
or by our depots if they were looking for .work for vehicles. We further arranged 
that our depots in the operational areas should advise the Transport Officers each 
rnoming of the 10 a .m. ullage figures, together with their deliveries to stations 
during the previous 24 hours, and that this information should be passed on to H.0. 
This enabled us not only to deal with day-to-day emergencies, but gave us in­
valuable data for our planning. 

Initially we assumed an emergency when the ullages at the stations based on a 
depot substantially e~ceeded that depot's capacity to rectify them during the 
following 24 hours, even with the assistance of adjacent depots. We dealt with 
a.n emergency either by opening a railhead and loaning vehicles temporarily to 
work it, or by sending extra vehicles and drivers to the depot for more permanent 
retention. Both methods had their disadvantages. A railhead was least efficient 
when it was worked for one day only to handle one train. Railhead staff and 
pumps, drivers and vehicles had to be sent there, often from distances away. To be 
of any use the railhead had to be in operation quickly, meaning that the Railway 
Company were given short notice of our intention to work it, and that the train 
had to be given quick transit to arrive in time. Should it be late. then not only 
would staff and equipment be kept idle until it arrived, but it became difficult to 
discharge it in the one day, as daylight operations only were possible, This 
particular difficulty did arise on occasion. and the discharge of the train wa.s 
completed on the second day, necessitating special short notice arrangements for 
billeting and feeding staff. To be fair to the excellent service achieved by close 
co-operation between the Railway Companies and ourselves, such occasions were 
the exception, but in general the special arrangements necessary to open a railhead 
were repaid only by working several trains on consecutive days. A railhead 
operation bad one distinct advantage, however-when it had served its purpose, 
the staff and equipment could be returned to home base until required again. 
This was not so in the case of the other method of dealing, with an emergency. 

When extra drivers and vehicles were sent to a depot they were assumed to be 
pennanent additions to the depot strength. This was a fair assumption, a.s the 
demands at the aerodromes were steadily rising, and calls were continually being 
made by Transport Officers for extra equipment, always at short notice. and often 
for quite substantial additions to their fleets. Such calls embarrassed us, as we 
had no large pool of surplus vehicles on which to draw and were dependent largely 
on arrival of new vehicles from the manufacturers. The very short notice, more­
over, meant the transfer, within hours, of drivers, involving them in difficulties with 
rations, and ourselves in billeting difficulties. They went willingly enough, but 
reasonably asked for a little more time to make'tbeir domestic arrangements. They 
reacted strongly ii they arrived under these conditions, were uncomfortably billeted, 
and then found that after a day or two there was no work for tb,em. This was 
quite a possibility when tl).e Transport Officer asked for these additions on tbe 
strength of big ullages on one particular day, reinforced often by advance informa­
tion as to operations which turned out to be false. The allocation of extra vehicles 
to depots could not be allowed to continue in this haphazard way, and had to be 
put on a more scientific basis. 

We decided that the really essential figure to know was the daily consumption 
of fuel by aJl the aerodromes based on each depot, and that our aim should be to 
deliver the same gallonage to them a day later. This meant that each depot should 
be provided with, a fleet to deal with the known peak days' consumptions by aU 
tbe aerodromes based on it, and we decided that the tleet should not be increased 
until a new peak arose. These consumption figures were arrived at by simple 
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calculation from the daily advice of uUages and deliveries, and we had to segregate 
the ullages which arose from consumption from those which arose because new 
storage had been brought into commission on the aerodrome. The latter were 
uumerous during the second half of 1943, with the opening of new aerodromes, and 
the installation of new tanks on existing aerodromes. New storages often unduly 
inflated the ullage t otals and had led, in part, to the panic calls for assistance, 
followed by the slumps which bad led to unnecessarily idle drivers and vehicles at 
the depots. 

It may be that the drivers would have been idle at their home depots, but there 
is a difference between idling at home and idling at a place where social amenities 
were non-existent and billets may be none too comfortable. When it is realised 
that there were hundreds o( drivers engaged on aerodrome deliveries who were 
living away !rom home, it will be appreciated that both their control and their 
welfare were of fundamental importance. It became evident that neither would 
receive adequate attention from the existing depot staffs, who, with the increasing 
gallonages, were becoming busier in all directions just at the time that the numbers 
of drivers and their problems were increasing. We therefore appointed a Traffic 
Controller for each depot, to be responsible for the economic utilisation of the 
vehicles, and <1-lso the control and welfare of drivers. They were selected mainly 
from among the drivers, although some of them were wartime acting drivers, having 
been salesmen or clerks pre-war. They were given a brief spell of training at Instal­
lations where the Traffic Controllers had been doing an invaluable job from the be­
ginning of the war, and were then sent out to the depots to commence their jobs. 
A few failed, but the majority, particularly those promoted from the ranks of clerks 
and regular drivers, were a marked success, and unquestionably played a key part 
in keeping the huge bomber fleets in the air. We also increased tbe number of 
Transport Officers to advise and assist them, to co-ordinate the work of the various 
depots and to overcome any difficulties they might have with the Equipment 
Officers at the aerodromes. We not only encouraged but insisted on the Traffic 
Controllers making and maintaining contact with the Equipment Officers and staff, 
and feel sure that these gentlemen would be the first to admit that petrol was the 
least of their worries. This was to a degree due to our determination to replenish 
their consumptions within 24 hours, and their confidence in us was certainly worth 
achieving, as it eliminated the chances of panic, irritation, and harassing of our 
hard-pressed staff that would certainly have accompanied an atmosphere of mistrust. 
On the other hand, it had to be achieved at a price. Our daily records soon revealed 
that the consumption on a peak day was more than twice the average, which meant 
that we bad to allocat.e more than twice the fleet that would have be~n necessary 
bad the aerodrome storages been large enou.gh to bear the ups and downs. The 
problem of idle drivers still had to be faced, but the new system eliminated many 
of the troubles that occurred with the earlier, more haphazard, methods. Extra 
drivers still bad to be sent away at short notice, but they could now be given suffi­
cient time to ro.ake domestic arrangements, and they went to billets which had 

. been earmarked. for them, as we had arranged that each depot could obtain and 
pay for a given number of reserve billets. Moreover, they were sent to meet a known 
increased aerodrome consumption, which was certain to be repeated, and probably 
soon exceeded. If they were temporl}rily idle. it was probably because of bad weather 
or for some other reason which they could see for themselves. To help overcome 
slack periods we arranged other work for the vehicles by way of bridging Pool 
Spirit and Kero. Wherever possible we gave the depot fleets specific bfidging 
programmes to maintain, and during the peak Aviation periods, the • Pool ' depot 
stocks were allowed to fall, and vice versa. This work relieved rail and other 
Installation vehicle fleets, but we had always to be prepared to assist by other means 
when a sustained Aviation peak led to a dangerous stock position at the 'Pool' 
depots, Having by the autumn put the Aviation deliveries on to this sound footing, 
we were then presented by the Air Ministry with heavily increased estimates for 
1944 consumption, which immediately revealed the inadequacy of our vehicle and 
driver strength, and also of our depot facilities. 

We were given six months to plan and execute the most radical readjustments, 
including the doubling of facilities at most depots for.discharging railcars and load­
ing road vehicles, and also the siting and building of new depots. We computed 
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that we would require between 200 and 300 extra :vehicles of 2,000 gallons capacity, 
aud 600 drivers. This was based on working all Aviation vehicles 22 hours per day, 
7 days a week, with one break of 4 hours per week for maintenance, with the drivers 
worked OD a rota, allowing them days off and periodical weekend leave, involving 
the provision of five drivers for every two vehicles. We applied to the Ministry of 
Labour for the 600 drivers, and made approaches to the Air Ministry, War Office, 
and the Americans to assist us in obtaioing the vehicles. 

I t was soon evident that we would obtain only a portion of the number required 
from outside, and that we should have to squeeze out the remaioder from our own 
resources. This entailed an up-to-date analysis of tbe performances of all vehicles 
of 1,500 gallons capacity and over, and their redistributioo, so as to ensure that 
the largest veh icles would run the longest mileages. T his in many cases involved 
a complete reversal of previous policy, which had economy of fuel consumption 
as the basis of allocation to long-distance work. It also meant the location of the 
largest vehicles in the areas where large mileages could be guaranteed every day. This 
did not include the Aviation areas where tbe distances were short, averaging 40 miles 
per round trip, and where the frequent slack days reduced t:he average mileage per 
day to a little less than 200. On the other hand, small vehicles were quite unsuitable 
for Aviation deliveries. oo a bi_g scale, in view of likely congestions at loading and 
receiving poiots. 

We comp1,1ted, therefore, that the 2,000 gallon units should be concentrated on 
Aviation deliveries, and these mainly consisted of Bedford Scammells, which gave 
their best mechanical perfonnance over the fiat Aviation country. All vehicles of 
over 2,000 gallons capacity were given work that averaged 250 miles per day, and 
into this category we also brought the I ,500 gallon International vehicles, which 
gave a magnificent mechanical performance over any <;ountry. . . . We introduced 
our vehicle reallocations to conform to the above-mentioned standards, and thereby 
created a useful reserve of large vehicles. At the same time we aimed at ensuring 
the utmost economy iD the use of Aviation vehicles by tightening up the routeiog, 
as a large number of extra vehicles would be requited by even a little slackness in 
this vital job. To this end we appointed additional Traffic Controllers, doubling 
up at most of the depots. 

Report by the Petroleum Board on the Extension Pro~ramme 
The decisions taken at the Quebec Conference, involving the intensification of 

the air war on Germany from the U.K., were first mani1ested to the Petroleum 
Board as estimates of increased consumption of aviation fuel in the autumn of 1943. 
In effect tbey represented an increase from 300,000 tops per month of 100 O.N. fuel 
to 420,000 tons per month. It was evident, moreover, that the weight of the increase 
would fall almost wholly on the operational key areas, namely, Eastern Region, 
with a substantial part of North Midland and a small part ol North Eastern Regions. 

The basic taokage unit at distributing depots had been from two to four thousand 
tons. Analysis of the new estimates in relation to the dispositions of operational 
squadrons, and in the light of the peaks in consumption which are inseparable from 
operational flying, showed that certain depots might be expected to meet daily 
peaks of 800 tons, which, if maintained, meant a stock of less than three days. 

Regarding storage and replenishment capacity toget her, and beariog in mind 
that peak requil:ements must coincide with periods of maximum strain on the 
railways, and not improbably disruption caused by enemy activity, the need for 
additional tankage was both evident an4_ urgent. 

A.part from additional storage already in train, a programme involvfog some 
33,000 tons of tankage at those depots most affected by the anticipated increase 
was drawn up, this iovolving an average addition of 4,000 tons of storage at the 
selected depots. Certain additions to existing rail facilities in the shape of extended 
sidings aod rail gantries were also required if benefit was to be derived from the 
additional storage capacity. All this looked to the first part of the problem, but the 
second part of the same problem involved the capacity of the depots concerned to 
load outwards and to despatch by road quantities t o the order anticipated. The 
governiog .factor being essentially tbe daily peak consumption, the issue turned on 
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the vehicle- fleet necessary to meet that peak, and the capacity of the de-pot to 
manaiuvre, fill and despatch them, without those delays which must quickly defeat 
the purpose of the increased vehicle allocations. 

Additional road loading bays were essential, but could be of no value without 
additional pumping capadty and the ,lines to take advantage of that e:,,.1:ra capacity. 
Parking and manreuvring space similarly were essen tial to avoid congestion. 
Flexibility of pumping between rail d ischarge and road loading had to be secured 
if all the other provisions were not to be fully nullified, the whole programme 
requiring to be fully integrated throughout. 

Some £200,000 worth of work was involved, quite apart from the storage exten­
sions, but including two items each of approximately £25,000 (somewhat exceeded 
in the result) for two new 2,000 tons one-grade ' utility' depots sited to -till the 
biggest gaps revealed by the incidence of t he new estimates. These two depots 
were planned on simplified lines in the interests of speed, and in deference to 
shortages which must otherwise have proved fatal to their completion within the 
time available. 

Such was the bare outline of a program.me put forward for Air Ministry sanctions 
as a matter of outstanding urgency iu the autumn of 1943. But while the proposals 
were under review, it was daily becoming apparent that the increased estimates, 
staggering as they bad appeared, were likely to be below actuality. At the same 
t ime, redispositions of strength, and the developing technique of the American 
daylight offensive, were throwing strains of an incalculable order on to certain depots 
which had hitherto been no more outstanding than others in the operational areas. 
Daily experience was also proving that earlier ideas of the possible daily peak were 
but pale shadows of what was by then imminent, and when related to the standard 
storages at stations of 144,000 gallons (often only 72,000 gallons at that time) would 
render such storage no more than I½ days' stock. J ust as storage at the distributing 
depot could not be separated from the rate of replenishment, so storage at the 
station, or rather the lack of it, was inevitably bound up with the capacity of the 
depot to make good consumption. The strength of the chain s tarting (from the 
Board's point of view) at the Ocean Tenninal, and ending at the 30 x 9 tank on the 
station, was as strong as, and no stronger than, the weakest link. To strengthen 
the chain at one point, in deference to the increased estimates, inevitably meant 
strengthening it at other links as well. Time was not expected to exceed four 
months ; speed was vital and entailed the defeat of conflicting priorities, regarded 
by others as no less vital, if it was to be achieved. Priorities affected materials, 
but equally labour. The problem for those concerned was now to establish a 
sequence of the vita.I and just perceptibly less vital when the emphasis tended to 
shift from week to week, as actual performance corrected the estimates. Certain 
additional items had to be put up to Air Ministry, and on occasion proved more 
urgent than parts of the main programme, whilst approval in principle often had to 
cover the initial moves in schemes not formally approved. 

The emphasis meanwhile focused more and more on two crucial depots, Claydon 
and Hethersett, and as a measure of the fluidity at that time it is noteworthy that 
the latter had not, a month qr two before, been considered to justify certain addi­
tional facilities, it being one of the ' aft.er ttioughts ' for approval. It was becoming 
evident that both must expect peaks of over 1,000 tons per diem, and allocations 
of 40/50 2,000 gallon vehicles. The ' utility ' depots were completed in record time 
and one of the nvo enabled 1-Iethersett to survive a rate of consumption which 
must otherwise have proved overwhelming. Within a few weeks of completion this 
'utility• depot was itself coping with 800 tons per day, and Hethersett with 1.400 
tons, during comparable periods. -

The fact that all the most essential extensions were completed and in operation 
by the end of April meant that there was a margin. albeit a small one, for staffs to 
become accustomed to the operation of the extended fa.cilities before the full spate 
of demand came upon them. The narrowness of the margin, and the issue at stake, 
justified the pressure which had to be exerted on all concerned with the progress of 
the work, and justified also the priorities which the Board claimed, and largely 
obtained, in the matter of labour which was becoming increasingly scarce through­
out the period. 
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In the eveot, the estimates were much exceeded as it had become e~dent that 
tbey would be, from a study of the actual performances daily outrunning the 
regularly submitted estimates. 1,400 tons a day became a commonplace on peak: 
days at the depots named, whilst Sandy, the vital advanced rail issuing point at 
the focus of the operational area, despatched fourteen trains a day against the ten 
which had come to be regarded as the practical limit, 

Had the e,...-teosion programme been delayed in its completion for even a few weeks, 
as it would undoubtedly have been delayed had not unrelenting pressure been 
applied, then it is hard to .see how the organisation could have avoided collapse 
u._nder the progressive strains from mid-May onwards past' D' Day. 

Report by. the Petroleum Board on the Delivery Orl!anisation for Aviation 
Fuel and OU to the Advanced Landing Grounds. 

The Second Front was now looming ahead, and we bad been assured that our 
responsibility on the Aviation side would be to maintain heavy supplies to our regular 
airfields. It was known that the small airfields all a.long the South Coast, known as 
Advanced Landing Grounds, would be brought into commission for the fighters cover­
ing the operation, but the Air Ministry were intending to cover a ll the fuel requirements 
in packages. At tbe end o! March they decided that this was impracticable, and asked 
us if we could maintain supplies in bulk Their peak estimates revealed that with 
only small vehicles available to us we would need 2()() drivers more. We protested 
at the lack of notice, but were informed that unless we undertook tbe work the 
Second Front would be indefinitely deferred. We thereupon accepted and entered 
on a period of intensive planning.. We did Qot k.oow when tbe Second Front would 
start, but thought that it would be any time in May. We aimed therefore atbaving 
our A.L.G. delivery organisation completed by the end of April. This entailed the 
improvement of facilities not only at our depots but on the airfields. It meant 
the psychological preparation of our staffs at depots where little had been happen­
ing for years, and it meant the training of additional Traffic Controllers for those 
depots. It also entailed the drafting in of additional depot staff, and extra motor 
repair staff, as well as drivers, and the reservation of billets. To provide the addi­
tional vehicles we had to make inroads into our Emergency Reserve, which had 
been created two years earlier, and consisted of vehicles which by ordinary commer­
cial standards would have been on the scrap-heap, but which had been overhauled 
and kept in train for such emergenc1. To obtain tbe extra drivers we fell back on 
our last resource, and raised the general level of hours worked. In the Regions 
affected we also introduced the daily teleprinter advice to Head Office of the aero­
drome ullages and deliveries, thus bringing them into line with the key Bomber 
areas. In January we bad arranged with the Air Ministry for our depots to receive 
the station ullages twice a d-.i.y, at 10 a.m. and 6 p.m. The 6 p.m. ullage, rendered 
at 7 p.m. for the summer months, was the key ullage on which the day•s work was 
organised. At this time we cou1d get the best indication of the day's consu.m,ption 
by the U.S.A.A.F., which we would have to make good during the following 24 
hours. The 10 a.m. ullages gave us a use,ful check, but it was still clearly understood 
by both sides that the rendering o{ these ullages shoold not preclude contacts, 
between the depots and stations at other times of tb.e day, should either feel it 
necessary. 

The A.L.G.s were allocated to a large extent to the U.S. 9th Air Force, who offered 
to assist in delivering to their own stations by their newly formed Bulk Petrol 
Companies, of which ,there were ultimately four, each consisting of 32 vehicles, 
driven by men quite inexperienced in the handling of bulk spirit, and who required 
training for overse~. We suggested to the 0/C these Companies that they would 
get their best training by being attached to our depots and acting as part of our 
fleet, delivering spirit not only to their own stations but to the R.A.F, as well. 
This was readily agreed, and the Companies played a valuable part in maintaining 
supplies until after ' D' Day, when pressure was relieved by the transfer overseas of 
the 9th Air Force. Our depot people described them as gluttons for work, and in 
return gave them every assistance in theU: training. 
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Report by the Petroleum Board on the Liberation of N.W. Europe. 
News of the arrival of ' D ' Day came to us in a most unexpected way. We bad 

expected opera:tioos to start on 5 June. but when that day passed without event 
we were left in the dark. Then, in the early hours of tbe morning of 6 Juo.e, telephone 
calls flowed in to us to the effect that numerous driveJ"S who had left their East 
Anglian depots hours earlier with loads for U.S.A.A.F. stations had not returned. 
N o intelligent explanations eould be obtained locally, and it was evident that the 
drivers had been detained. We kept contact with American H.Q. throughout 
the night in an endeavour to get them released, but several hours elapsed before 
this was achieved. The total loss in men and vehicle hour.i was very substantial . . . , 
The uUages remained high for two or three days before a spell of poor weather 
enabled us to rectify them. 

We met aU other' D • Day demands without a hitch. In the bomber areas the 
day's consumption was 20,000 tons. This was not much higher than the existing 
peaks, but we a chieved remarkably high figures in the areas serving the A.L.G.s 
and other Fighter 'dromes, and the Air Transport Stations. Consumption here 
totalled 6,000 tons, against a previous peak of 3,000 tons. The peak estimates for 
which we were equipped amounted to 18,000 tons in the Bomber areas, and 7,000 
tons in the other operational areas, and these were so nearly accurate that on ' D ' 
Day we were neither over-equipped nor under~equipped. We maintained our 
Military deliveries and enjoyed foll freedom of road movement. Only io one re• 
spect did we find ourselves over-equipped. This was in respect of the reserves 
that we had laid down along the coast to meet the Civil Defence and N.F.S. demands 
that we bad anticipated from probable enemy action. To meet the N.F.S. demands 
we had filled several depot tanks with unleaded spirit for the operation of their 
pumps .. Other plans for countering enemy action, which had taken a lot of prepara­
tion, but which were not called into action, included our instructions to drivers 
in the event of ga.s attack, and our alternative supply arrangements to meet disrup­
tion of depots or damage to railways. These plans had included the siting of 
numerous alternative railheads and the training of the nece$Sary squads. . . . Very 
soon after' D 'Day there wa.s a marked slump in the Aviation consumption in the 
embarkation areas. This can be a.scribed entirely to the absence of enemy planes 
in the air on either side of the Channel, and it was evident that unless there was a 
change in enemy policy we should not again experience demands approaching the 
' D • Day level. We took stock at the end of June, and found that the daily demand 
had fallen from the 6,000 tons level to 3,500 tons. The U.S. Army demand in the 
same area showed a slight drop for the first time, amounting to 45,000 tons in the 
mooth. lo the Bomber areas on the other hand, we were recording an average of 
13,000 tons per day and the vehicle allocation bad increased by a further 92,000 
gallons capacity over May. 

Report by the Petroleum Board on Aviation Fuel Distribution, 1940-1944 

Part of the Story ln Fi~ures 
Notes on Attached StatemeJ1ts . 

Group A .-Deals with comparative movements by road, rail and pipeline. 
(I) Growth of rail movements in bulk 1940-1944. Rail movements in 1944 at 

approx. 3 million tons were nloe times greater than in 1940. (Consump­
tion figures 1940-1944 are also quoted.} The progressive increase in rail 
movements year by y~ar reached a sudden climax in 1944 when the 
l½ million tons of 1943 were doubled. 9,235 special trains were run 
carrying Aviation Spirit in 1944. The Petroleum Board's fleet of spirit 
rail ta.nk cars increased by about 70% (2,700 cars) between 1940 and 1944, 

(2a) Road, rail and. pipeline movements-total in 1944. 

(2b) Road, rail and pipeline movements-month by month 1944. 

Road movements in 1944 at 4½ million tons, ra.il at 3 million tons and 
pipeline at 2! million tons represented 94%, 64% and 49% of the U.K 
consumption respectively. 

426 



1944 consumption was two-and-a-half times the consumption of 1943. 
Within 1944 itself consumption in the four peak months (May, June, 
July and August) showed about a 60% increase over the first four months 
-the increases in movements during the four peak months over the first 
four months were :-

Road .. 
Rail .. 
Pipeline 

629,000 tons .. 51 % 
405,000 .. . . 47% 
299,000 ,. .. 50% 

Tbe percentages of consumption moved by 
during t!.ie four peak months were ;-

Road 
Rail 
Pipeline 

92% 
63½% 
44½'¼ 

the different methods 

Road and rail thw, maintained during the four peak months round 
about the same percentages of consumption as for the whole of 1944-
pipeline percentage was below its average for the year; this was due 
partly to the incidence of the i:ocrease of consumption in non-pipeline 
areas but more particularly because the pipeline had reached its then 
maximum c.,-apacity and rail had to supplement th.e supply in the pipefo1e 
areas by some 40,000 tons per month. 

(2c) Road, rail and pipeline movements-four peak months 1944. 

Apart from quoting the movement figures for the four peak months in 
a slightly different form than in statement (2b), this statement shows a 
dissection of the pipeline figures as between pipeline to depots and 
pipeline direct to stations. The percentage of consumption which moved 
by pipeline direct t<_> stations gradually increased from 3% in May to 
5% in August. The percentage of consumption delivered to stations by 
road varied from 88o/• to 94%. 

Group B .-Statements intended to give an indication by figures of the intensity of 
performance at D.D.s in the operational areas. 

( 1) Issues and receipts at these D.D.s during representative month of J une 1944. 

Th.is statement shows D.D. storage as having been turned over two to 
three times a month on average, rising to three to four times on average 
at the most crucial D.D.s--Claydon. Hethersett and Bilton , eight t~ 
eleven times a month at the stop-gap D.D.s Ellingham and Chappel (the 
building of these two depots began in January 1944 and was completed 
in March). At Huntingdon, three 40-ton pipeline fed tanks maintained 
an issue of 12,000 tons a month whilst the railhead at H orncastle in 
Lincolnshire (no storage) had a throughput of 8,500 tons. 

The statement also indicates the number of rail and pipeline fed D.D.s 
and roughly the extent to which pipeline connected D.D.s have had their 
supplies supplemented by rail. 

An indication of the intensity of rail receiving operations is the necessity 
during peak periods to handle al!, average of five trains a day in and out at 
Claydon/Ipswicb, three trains a day at Ellingham and two trains a day at 
Chappel, Massingham, Kelmarsh and Watton. 

(2) Daily road delivery performance during peak periods-July and August 
1944. 

An indication of the number of gallons loaded into and delivered by all 
vehicles working at each D.D. round the clock each day, the number of 
full loads loaded and carried by each vehicle during each twenty-four 
hours and the number of miles run by each vehicle outward and home. 

427 



Group C. 

'Total road issues during peak periods amounted to 350,000-4-20,000 
gallons daily at Claydon/lpswich and Hethersett; 200,000---300,000 
gallons da.i.l.y at Sandy, Ellingham., Thetford, Brampton and Bilton ; 
150,000-200,000 gallons daily at Chappel, Massingbam, Peterborougb., 
Huntingdon. Saffron Walden, Killingholroe, Redmile, Kelmarsh and 
Watton. 

A day io day out performance of between five and eight outward loads 
(Huntingdon 10 loads) bas bad to be maintained by each. vehicle eacb 
twenty-four hours, involving, out and home, between 200 and 250 miles 
to be run . 

(I). Statement giv).Ilg two columns of monthly consumption figures 19-H-­
the. first representing Total Consutoption (including overseas consump­
tion) ; the second representing Consumption in the United Kingdom. 

Aviation Spirit Distribution 

A. (1) Rall Movements, 1940-19'4-

Growtb of Bulk Rail Movements, 1940-1944 

Number of special 
Year Total tons Total tons moved trains of rail tank 

consumption by rail tank car cars (as distinct 
from odd car.1) 

1940 306,037 353,686 1,158 
1941 675,752 470,691 1,540 
1942 1. 133,532 814,306 2,524 
1943 2,056,890 1,590,894 4,748 
1944 •5,225,546 3,094,456 9,235 

• Includes approximately 436,0QO tons exported overseas. 

Notes : ( 1) The fleet of rail tank cars available to the Petroleum Board for carrying 
spirit increased by about 2,700 (or approx. 70%}'between 1940 and 1944 
- the increase consisted for the most part of the rail tank cars purchased 
by the Air Ministry. 

(2) During the years 1943 and 1944 the Board's rail movements of other 
than Aviation Spirit remained fairly steady at the rate of 2i-3 million 
tons per annum-about 60% of which was moved in about 6,200 
special trains per annum. 

(3) The Aviation rail movem~nts detailed above exc;l·Utk Aviation Lubrica­
ting Oil movements by rail,. 

A. (2a) Movements 
Road, Rail and Plpellne, 1944 

.Total Bulk Movements durine 1944 
by Road, Rall and Pipeline 

Road .. 
Rail 
Pipeline 

428 

Tons 

4,5051225 
3,094,456 
2,363,582 

Percentage 
ofU.K. 

Con.sump lion 
94 
64·6 
49·35 



A vlation Spirit Distribution-contd. 
A. (2b) Movements 

Road, Rail and Pipeline, 1944 

Monthly Bulk Movements during 1944 
by Road, Rall and Pipeline 

% o/U.K. % o/U.K. %0/U.K. 
Road Consump- Rail Consump- Pipelim Consump-
Tons t·io11 Tons tion Tons tion 

January 222,750 97·7 154,183 67·69 139,007 60·9 
F ebniary 269,300 98 205,807 75 133,914 49 
March 34.8,275 98·55 257,445 72·87 150.H I 42·5 
April 386.300 98·8 249,372 64 178.420 45-63 
May 454,500 88·6 336,866 65·66 221 ,800 43 
June 491,400 93 342,130 66·55 225,400 42·53 
July 444,300 92 286,956 60 215,500 45 
August 465,800 94 305,491 62 237,700 48 
September .• 402,800 94 258,849 60 234,600 54.7 
October 377,300 93 243,945 60 237 100 58·5 
November . , 327,700 93 .3 226,840 64·6 194,600 55·44 
December , . 314,800 93 226,572 67 195,400 58 

4,505,225 94 3,094,456 64·6 2,363,582 49.35 
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A viatlon Spirit Distribution-contd. 

(a) 

(b) 

A. (le) Movements 
Road, Rail and Pipeline 
Peak Months, 1944 

Bulk: Movements by Road, Rall and Pipeline 
during Peak Months of 

May, June, July and August 1944 

MAY JUNE 

Total Consumption 
(including export) .. 521,700 550,600 

U.K. Consumption .. 513,000 530,000 

I 

Inland Bulk Movements % 9f %of 
(excluding barge and Tons U.K. Con- Tons U ,K. Con-
coaster movements) Sumption su.mption 

Road . . .. . . 454,500 88·6 491,400 92·72 

Rail . . .. . . 336,866 65·66 342,130 64·55 

Pipeline: 
206,800 206,800 39 (a) to depots . . .. 40 

(b) direct to stations . - 15,000 2·92 18,600 3·5 

Total Inland Bulk Movements 1,013,166 - 1,058,930 -

JULY AUGUST 

507,800 551,300 

482,000 495,000 

%of %of 
Tons U.K. Con- Tons U.K. Con-

sumption sumption 

444,SOO 92 465,800 94 

286,956 59·53 305,491 61 ·72 

195,800 40·6 213,461 43 
19,700 4 24,210 5 

946,756 - 1,008,962 --



Aviation Spirit DJstrlbution~onld. 

B. D.D. Performance ln Operational Areas 
(1) Road, Rall and Pipeline 
Operations 

Issues and Receipts durlng representative month 
JUNE•• 1944 

Aviation. Issues in Tons 
Spirit (b}' road except Method of Supply 

Depot Storage where otherwise 
(·in tons) staJed) Rail Pipeline 

Eastern Region 
Gia ydon/1 pswich .. 10,000 35,000 Rail -
Chappel . . .. 2,000 15,600 Rail -
Ellingham . . .. 2,000 21 ,600 R;i.il -
Hethersett .. . . 8,000 30. l70 - Pjpeline 
Thetford . . .. 44,000 19,000 35% Rail 65% Pipeline 
Massingham .. .. 6,000 13,450 Rail -
Peterborough .. 7,000 14,QOO SO% Rail 20% Pipeline 
Huntingdon .. .. 120 11,950 - Pipeline 
Sandy .. '. 80,000 Rail 85,400 5% Rail 95% Pipeline 

Road 23,800 
Crawley Crossing .. 2,000 9,600 50% Rail 50% Pipeline 
Mountnessing .. 2,000 9,575 Rail -
Saffron Walden .. 7,000 Road 18,400 - Pipeline 

Pipeliue 18,600 

Noreh Midland Region 
Brampton . . ' . 8,000 11,500 80% Rail 20% Pipeline 
Killingholme '. 18,000 9,500 - -

Misterton . . .. 80,000 Road 6,300 5o/o Rail 95% Pipeline 
Pipeline 65,000 

Langford .. . ' 120 3,500 - Pipeline 
Redmile . . .. 5,000 8,100 50% Rail 50% Pipeline 
Kelmarsh . . .. 15,000 14,500 Rail -
Horncastle (railhead) Nil 8,500 Rail -

North Ea.stern Region 
Bilton . . ' . 6,500 19.400 Rail -
Watton . . .. 6,000 12,150 Rail -
Hook . . .. 1,500 3,00,0 - -

Other 

-
-
-
-
-
-
-
-
-

-
-
-

-
Ocean 
Tanker 

-

-
-
-
-

-
-

Bai:_ge 

• The month of June is represeo.tative of the performance of D.D.s in the operational 
areas during tbe summ.er and is only slightly high.er than tb.e month.Ly average for the last 
six months of 1944. 
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AvJatlon Spirit Distribution-contd. 

B. D.D. Performance In Operational Areas 
(2) Road Operations 

Dally Road Deliveries during Peak Periods 
.July and August 1944 

Daily Road Deliveries 

Total Deliveries Number of Full [ Miles per vehicle 
Depot in 1000 gallons Loads per vehicle per day 

per day 

July August July August ( July August 

Eastern Region 
Claydon/Ipswich .. .. 390 420 5 6-1 230 210 
Chappel . . .. . . 132 173 4.7 4·8 200 192 
Ellingham . . .. . . 242 287 6·5 8-3 195 199 
Hethersett . ' . . 357 356 6 6·6 200 198 
Thetford .. . . 209 227 6·6 6·5 200 221 
Massingham . . .. 147 146 5·8 6·2 220 217 
Peterborough . . .. 165 167 6-7 5.7 240 2U 
Huntingdon .. ' . 163 141 10•1 10•1 170 192 
Sandy . . .. . . 304 251 5 ·1 3·8 180 175 
Crawley Crossing .. . . 127 126 4·6 5 210 280 
Saffron Walden .. . . 195 208 5·3 6 ·2 180 211 
Mountnessing .. . . 97 59 4 2·7 160 146 

North Midland Region 
Brampton .. .. . ' 246 230 6·6 7·2 220 170 
Killingbolme . . .. 148 149 5·1 6·2 240 180 
Misterton .. . . .. 84 95 5·1 5·8 200 197 
Langford .. .. . . 45 49 7 8 150 128 
Redmile .. . . ., 119 153 4 6·7 150 176 
Kelmarsh .. . . .. 181 202 5·7 6·7 230 214 

North Eastern Region 
Bilton . . .. . . 228 256 5 5·9 200 238 
Watton .. . . . ' 155 160 5·6 5·9 230 277 .. 
Hook .. .. . . 36 36 5·1 7-2 180 230 



c. (1) 

Aviation • Spirit Distribution-contd. 

Conswnption Figures, 1944 
Aviation Spirit Consumption, 1944 

January 
February 
March 
April .. 
May .. 
June .. 
July .. 
August 
September 
October 
November 
December 

Total U.K. 
Consumption Consumption 

Tons Tons 
229,100 227,750 
286,700 274,300 
356,475 353,275 
395,900 391,300 
521,700 513,000 
550,600 530,000 
507,800 482,000 
551,300 495,000 
495,500 429,000 
489,605 405,500 
410,220 350,690 
430,646 338,170 

5,225,546 4,789,985 

Total Aviation Fuel Throughputs at Key Depots 
.January-December 1944 

Eastern Reg1on 
Ipswich 
Claydon 
Chappel 
Ellingham 
Hetbersett 
Thetford 
Massingham 
Peterborough .. 
Huntingdon . . 
Sandy . . . . 
Crawley Crossing 
Saffron Walden 
Mountnessing .. 

Nori~ Midland Region 
Brampton 
Killingbolme .. 
Misterton 
Langford 
Redmile 
Kelmarsh 
Horncastle (railhead) . . 

North Easfern Region 
Bilton .. 
Watton .. 
Hook .. 

433 

Tons 

52,459 
241,515 
87,522' 

141,849 
282,916 
221 ,241 
122,918 
148,108 
97,797 

. . 205,375 
99,647 

.. 179,833 
63,643· 

. . 136,869-
99, 102. 
73,442. 
26,651 

.. 115,955-
142,201 
57,145, 

175,630· 
106.25~ 
20,532". 



AViadon Spirit Distribution--co,;td. 
Aviation Fuel Throughputs at Key Depots-Jap.uary-December 1944 

(Figuyes iti tons) 

-
Depot January February March April May June July August Septeml;ier October Novembe,; December Total 

'£astern Region 
Tpswich . . .. .. 23 255 1,738 2,728 L687 6,050 7,200 8,000 8,050 5,978 5,540 5,210 52,459 

Claydon .. .. 10,721 11,872 )6,619 18,885 25,830 29,000 26,400 27,900 20,500 19,462 15,152 19,174 241,515 

Chappel •. .. . . - - - 3,951 15,086 15,600 9,400 11 ,100 8,450 8,509 7,426 8,000 87.522 

Ellingham .. '. - - - 9,387 15,024 21,600 20,300 19,500 14,500 I 6,792 12,284 12,462 141,849 

Hethersett .. .. 11,853 15,696 20,921 22,778 27,784 30,170 28,200 30,900 23,150 27,466 21.693 22,305 282,916 

Thetford . . .. 12,002 13,763 21,215 19,485 16,104 19,000 18,700 18,900 19,750 23,215 )9,974 19,133 221,241 

Massiagham .. . . 5,633 7,677 8,641 8,021 11,861 13,450 12,000 1).700 12,275 12,882 9,467 9,311 122,918 

Peterborough . . .. 11,379 12,065 11,981 11,142 14,264 14,000 14,350 13,750 ll,500 12,348 10,969 10,359 148,108 

Huntingdon .. . ' - 949 6.489 7,0l9 9,567 11,950 12,700 10,600 !l, I 00 10,732 10,084 8,607 97,797 

Sandy . . . . I'' 
13,546 14.837 17,359 14.127 16.214 23,800 22,500 19,000 14,250 17,538 17,660 14.544 205,375 

Crawley Crossing .. .. 5,986 6,548 7,796 6,003 8,357 9,600 10,200 10,200 8,250 9,796 8,461 8,450 99,647 

Saffron Walden .. . ' 11,129 14,559 19,068 18,800 22,882 18,400 16,600 17,300 13,400 9,740 8,947 9,008 179,833 

Mountnessing .. . . 2,576 3,944 6,735 7,1'36 9,280 9,575 7,200 4,860 4,400 3,5'17 2,425 1,965 63,643 

North Midland Region 
Brampton .. .. . . 10,094 9,725 12,614 12,896 10,130 11,500 13,200 14,000 9,700 8,561 10,685 13,764 136,869 

Kill i nghol me .. '' 
7,222 6,235 7,115 5,879 6,411 9,500 10,400 9,900 9,180 9,698 8,758 8,804 99,102 

Misterton .. .. ' ' 
4,450 5,558 5,340 5,914 7,620 6,300 8.000 7,280 7,150 6,268 5.!91 4,371 73,442 

Langford .. .. . . ~ - - - 2,378 3,500 4,000 3,800 3,800 3.249 3,010 2,914 26,651 

Redmile ., .. 6,795 6,688 9,658 12,151 9, 232 8,100 8,700 8,600 10,700 12,459 9,945 )2,927 llS,955 

!{elmarsh .. . . 5,246 5,843 7,886 9,467 14,276 14,500 16,500 15,800 15, 150 13,325 11,963 12,245 I42,20l 

Homcastle (railhead) .. - - - - 10,ll4 8,500 8,900 9,000 8,400 7,705 4,526 - 57,145 

North Eastern Region . 
Bilton .. .. . . 5,377 9,817 12,314 12,557 15,166 19,400 21,200 19,100 16,600 16,922 H,662 12,555 175,630 

Watton .. .. . . 3,615 5,287 7,062 6,821 7,856 12, 150 10,400 12,300 9,900 Jl,445 9,813 9,610 106,259 

Hook .. .. .. - - 1,051 1,621 1,714 3,000 2,500 2,750 2,100 2,203 1,795 1,798 20,532 



Report by the Petroleum Board on 100 Octane Aviation Fuel Stock P osition, 
19 April 1945 

Explanatory 
Statem$nl l shows that out of 691,000 tons of 100/150 Octane Aviation, the 

stocking of 100 Octane in bulk under P.B. control at 19 April 1945 amounted to 
only 351,000 tons. 

Statement II compares 100 Octane bulk stocks under P.B. control at the beginning 
of the period of stock restriction on l March and the culmination o-f the stock 
restriction period on 19 April. Both dates are just prior _to the next convoy 
arrival. 

Usable stock decreased by 52½ per cent. from 6 16,697 tons on 1 March to 
292,967 tons on 19 April. 

The reduction of stock throughout the distribution system had to be effected 
according to a carefully. organised plan and by detailed day-to-day adjustment in 
the light of actual day~to-day consumption. The greatest reduction (64%) had to 
be made at main Installations and that in spite of increased drawings from main 
Installations stocks for Continental requirements. The margin at the key main 
Installations necessary to guard against delay or irregularity in tanker arrivals 
practically disappeared. In this connection the greater certainty of the increased 
home production of 100 Octane helped substantially. (' Non usable' stock is 
estimated at 57,803 tons, consisting of 36,730 tons of tank bottoms and 21,073 tons 
in the pipelines.) 

Statement III gives details of usable stocks as at I March and 19 April in relation 
to number of days' supply which they represent- main Installations, pipeline 
centres and key distributing depots are given individually. 

Overall usable stock under P.B. control represented 141 days' stock on 
19 April-consumptiou of 100 Octane has been taken at the rate of 600,000 tons per 
month. 

Stocks at Avoomouth, Stanlow and Thames Haven represented the equivalent 
of 2½ days, 5 days and 3 days respectively. Among key distributing centres, there 
were seven where stocks represented from 2! days to 4 days of peak consumption. 

General Conclusion 
With stocks at such low, levels throughout the whole chain of the distributing 

system, everything depended on the maintenance of a.n immediate replenishment of 
consumption, both overall by way of tanker importations and in detail internally 
from Installation by rail and pipeline to each distributing depot as daily required. 

This vital r~gularity of replenishment has been achieved. 

Shipments confonned to the schedule required practically 100 per cent. both as to 
quantity and as to time of arrival. 

Internal movements by pipeline and rail were maintained without the slightest 
mishap or delay irrespective of how abnormal the movement m~ht be. 

The smooth running of the whole of the distribution machinery, including the 
handling of stocks at depot, cleared the way to our concentrating all our efforts on 
stock control by means of a detailed daily check on stocks at all Aviation stocking 
centres. By this detailed control (which still continues) it has beeq possible to work 
an intricate' jigsaw • of daily stock manipulations:, 'normal' issuing points have 
h.ad to be perpetually relieved by drawing on ' abnormal· centres where stocks 
happened at the moment to be more plentiful. 

A proportion of the shipments to France has from time to t ime been delayed for 
a few days with Air Ministry and SHAEF approval until the next tanker convoy 
bas arrived. 
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I 
Aviation Stocks, 19 April 1945 

Total 1-00/150 Octane under control of P .B. • 
Plus :-

(a) Continent 
(b) Stations, U.K. . . 

Total 

•P.B. stoc,k comprised ;-

100 Octane 
Bulk 
Packed .. 

150 Octane 
Bulk 
Packed .. 

Total 

II 

469,000 too.s 

120,000 tons 
102,000 tons 

691,000 tons 

351,000 tons 
11,000 tons 

84,000 tons 
23,000 tons 

100 Octane Bulk Stocks under P .B. control 
-1 March 1945 and 19 April 1945 

Stock 1.3.45 Stock 19.4.45 

Usable Usable 
Total stock, i.e. Total stock, i.e. 
Stock less tank Stock less tank 

bottoms, bottoms, 
etc. etc. 

Main Installations 
Avonmouth .. 57,960 56,860 13,809 12,709' 

•28,500 •28,500 
Stanlow . . .. 133,081 126,081 28,670 21,670 
Bowling/Ardrossan 

. Grangemouth .. 32,636 30,136 8,413 5,913 • Heysbam . . . . 9,536 9,136 11 ,936 11 ,536 
Llandarcy .. 20,541 16,941 14,841 11,241 
Fawley /Hamble .. 25,975 22,975 19,819 16,819 
Belfast .. . . 3,228 2,878 3,905 3,555 
Thames Haven . ' 86,915 83,915 15,595 12,595 

Pipeline Centres .. 116,193 95,120 81,352 60,279 

A.F.R.D .s and -
A .P .D.D.s .. 148,984 135,204 107,270 93,490 

Backwood StO"rages .. 39,451 37 ,451 16,660 14,660 

674,500 616,697 350,770 292,967 
--· 

362,000 tons 

107,000 tons 

469,000 tons 

Stock reduct ion 
on 19.4.45 

compared with 
1.3.45 

% 
Tons Reduc-

t ion 

224,384 64% 

34,841 37% 

41,714 31% 

22,791 60% 

323,730 -
Overall reduction of stock on 19.4.45 as compared with 1.3.45= 52!%-

.. Reprc~ent., tanlt,:r loads w!Jicll had just arrived but :.i.waitlog discharge and subsequent 
testing. 
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Ill 
100 Octane Built Stocks under P .B. Coqtrol 

Compa.-atlve Position I March 1945 and 19 April 1945 

Usable No. I Usable 
Stock of Stock 
1.3.45 Days 19.4.45 

Supply 

Main I nstallatiotu 
Avonmouth .. 56,860 11 12,709} 

•28,500 

Stanlow , , .. 126,081 30 21 ,670 

Bowling/ 30,136 
Ardrossan/ 

60 5,913 

Grangemouth 

Heysham .. 9,136 7 p,536 

Llaodarcy .. 16,941 19 11,241 
Fawley/Ramble 22,975 16 16,819 

Belfast . . .. 2,878 16 3,555 

Pipeline Centre.s 32,604 13 12,527-
34,461 13 17,247 
28,055 8 30,505 
83,915 20 12,595 
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No. of Days 
Supply 

Aver- Peak 
age Period 

2½ -

5 -

11 -

8 -

12 -
10 -

20 -
5 -
7 -
8 6½ 
3 -

Remarks 

•Represents tanker 
loads which had 
just arrived but 
awaiting discharge 
and subsequent 
testing. 

The stock position 
no 19 April would 
have been much 
lower had it not 
been for the 
increased p,:oduc-
tion of 100 Octane 
at expense of 150 
Grade. 

During April forced 
to hold over re-
plenisbmeots to 
many Coastal 
Command storages 
in the Islands until 
Bowling's stock 
position improved 
at end of April. 

Increasing 100 
Octane production 
materially assisted 
position here in 
April . 

-
Supplies receive d 

r 
0 

mainly by rail fo 
trans-shipment t 
Continent. Im, 
mediately afte 
19.4.45 substaotia 

r 
I 

quantity out 
loaded for Con 
tinent. 

-

-
-
-
-



II l---co1ilinued 

- No. of Days 
Usable No. Usable Supply 
Stock of Stock Remarks 
1.3.45 Days 19.4.45 Aver- Peak 

Supply age Period 

Other Reseroe Depots 
t.ind A .F.D.D.s 
Biltou . . .. 4,290 13 3,247 8 5 -
Brampton .. 6,701 15 4,375 9 7 -
Chappel .. .. 1,655 3 1,725 3 3 -
Claydon .. .. 4,600 5 4,522 s 3¼ -
Crawley Crossing 956. 3 1,099 3 3 -
Ellingham .. 1,247 2 l,730 3 2½ -
l'lethersett .. 4,797 5 3,968 4 3 During April the 

stock at this Depot 
actually dropped 
to a level of 2,800 
tons. Pipeline 
could not keep 
pace with Depot 
consumption and 
stocks from time 
to time were aug-
mented by railcar 
transfers from 
Saody. 

Kelmarsh .. 11 ,476 21 5,949 11 8 -
Massingham .. 4,826 10 2,543 5 3¼ -
Peterborough .. 5.219 10 3,090 6 4 -
Redmile .. .. 2,653 9 2,821 9 8 -
Saffron Walden .. 4,127 9 3,371 7 5 -
Thetford .. .. 7,000 10 5,337 7 5 Stock during April 

actually dropped 

I 
at one period to as 
low as 3,700 tons. 
Here again Pipe-
line could not keep 
Depot adequatelfi 
supplied and ra 
replenishments 

I were received ex 

Tiverton .. 12 
Heysham. 

.. 1,313 1,213 11 10 -
Watton .. 5,500 16 3,642 10 6 -

Remainder of Depots 68,944 - 44.858 - - -
Backwood Storages 37,451 - 14,660 - - -

Grand Totals . . 616.697 31 292,967 14½ - -
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Consumption of Aviation Fuel, 1944-1945 
(Estimates One. Month Ahead) 

Estimates v. Actual 

1944 

January 
February 
March .. 
April 
May .. 
June .. 
July .. 
August 
September 
October 
November 
December 

1946 

January 
February 
Marcll .. 
April .. 

Aviation 

l. 1944. ' D I Day 6 June lo 15tli 

Eastern . . . . 
North Eastern .. 
North Midland .. 

2. 1944. 16 July to 25th 

Eastero .. 
North Eastern 
North Midland .. 

8. 1944. 7 Aug14-St tQ 16th 

Eastern .. 
North Eastern 
North Midland .. 

4. 1945. 20 February to 1 March 

Eastern . . . . 
North Eastern .. 
North Midland . . 

Estimates . Actual 

211,300 229,,100 
232,000 286,700 
269,200 356,475 
346,800 395,900 
382,700 521,700 
413.000 550,600 
516,000 507,800 
599,300 551,300 
594,500 495,500 
505,200 405,500 
502,300 350,690 
493,300 338,170 

460,900 380,000 
467.800 452,775 
499,400 640,215 
506,200 631,320 

(670,000 issued) 

Consumptions 

25,684,000 gallons 
, . 3,706,000 
. , 7,099,000 

36,489,000 

. , 27,111 ,000 gallons 
3,542,000 

. . 7,181,000 

37,834,000 

. . 23,891 ,000 gallons 

. . 4,248,000 
8,148,000 

36,287 ,000 

29,603,000 gallons 
4,365,000 ,. 
8,330,000 

42,298,000 



Aviation Distribution 
Ten Days Road Deliveries ex selected 1>.D.s, 20 February to t March 1945 

(Gallons) 

Date Hethersett Claydon/ Ellingham Sandy Huutingdon Thetford Kelmarsh 
lpswich 

-

20 February . . .. 417,000 376,000 202,000 284,000 112,000 252,000 162,000 
2l " . . .. 426,000 388,000 216,000 274,000 166,000 260,000 243,000 
22 ,, . . .. 438,000 390,000 234,000 296,000 178,000 331 ,000 255,000 
23 ... . . . . 439,000 402,000 220,000 332,000 138,000 288,000 223,000 
24 

" . . .. 540,000 465,000 258,000 374,000 160,000 304,000 280,000 
25 " . . .. 440,000 435,000 230,000 332,000 126,000 282,000 210,000 
26 ,, .. . ' 418,000 459,000 253,000 406,000 128,000 262,000 217,000 
27 

" .. .. 385,000 380,000 218,000 375,000 126,000 341,000 240,000 
28 ,, .. .. 418,000 402,000 202,000 333,000 136,000 300,000 257,000 

t 1 March . . .. 424,000 372,000 264,000 240,000 182,000 294,000 218,000 
0 

I 4,345,000 4,069,000 2,297,000 3,246,000 1,452,000 2,914,000 2,305,000 

Storage . . .. 2,400,000 3,000,000 600,000 24,000,000 36,000 13,200,000 4,500,000 
Stock .. . . . . Full 2,500,000 Full 12,000,000 Full 4,200,000 Full 



APPENDIX 13 

(a) MONTHLY TURNOVER AND STOCKS OF HIGH EXPLOSIVES 
AND INCENDIARIES AT No. 42 GROUP UNITS FROM FEBRUARY 

1943 TO MAY 1945 

I 
Turnover of Stock of Stock of 

Year Month explosives explosives Incendiaries 
in tons in tons in tons 

1943 February .. .. 85,000 173,155 19,331 
March .. .. Not available Not available Not available 
April .. . . .. ,, .. 175,400 23,753 
May .. . . . . .. .. Not available Not available 
June .. . . .. " " .. .. " " July . . . . .. " " 162,000 23,000 
August . . .. " " 

154,000 19,000 
September .. .. 157,000 151,300 18,650 
October .. .. 146,000 168,000 16,500 
November . . .. 150,000 190,000 23,000 
December '' .. Not available 210,000 29,000 

1944 January . . .. " " 
222,000 33,000 

February . . .. 153,000 232;000 43,000 
March . . .. 230,000 205,000 40,000 
April .. . . . . 280,000 185,000 57,000 
May . . . . .. 348,000 165,000 65,000 
June . . .. 306,000 137,000 82,000 
July . . . . .. 263,000 128,000 95,000 
August .. . . 286,000 133,000 108,000 
September . . .. 280,000 141,000 124,000 
October . . .. 280,000 141,000 124,000 
November . . .. 265,562 129,000 125,000 
December .. . . 208,000 128,000 125,000 

1945 January . . . . 233,000 . 127,250 128,000 
February . . .. 252,000 134,000 135,000 
March . . .. 332,500 131,000 110,000 
April .. . . .. 239,000 174,000 134,000 
May . . .. .. 171,000 214,500 134,500 

(b) DELIVERIES OF BOMBS AND CHEMICAL WEAPONS FROM 
THE MINISTRY OF AIRCRAFT PRODUCTION FACTORIES FROM 

1939 TO 1945 

1939 
1940 .. 
1941 
1942 
1943 
1944 
1945 

103,400 tons 
192,200 
534,000 
498,100 
584,200 

1,196,400 
693,600 

Total 3,801.900 tons 

Taken from the M .A .P . Statistical Review. 
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APPENDIX 14 

EQUIPMENT STORAGE, NOVEMBER 1941 TO DECEMBER 1944 
Statement of Equipment Stora~e, November 1941 

(1) Universal Equipment Depots 

Quedgeley 
Stafford 
Heywood 
Carlisle .• 
Hartlebury 
Handforlh 
Milton , . 

Totals 

Constructed 
storage 

super feet 
1,056,000 
1,056,000 (a) 
1,056,000 
1,056,000 
1,000,000 
1,144,000 

800,000 

7,168,000 

NoTE-(a) Includes 80,000 feet on loan to Admiralty. 
(b) Includes 40,000 feet at No. 99 M.U. Derby. 

(2) Barrack and Clothing Depots 
Wembley 
Newport 
Dumfries 
Glossop .. 
Nottingham 

Total 

(3) Equipment Dispersal Depots 
Under construction at West Linton, Woodcote. 

Cuckney and Salcey at 250,000 feet each .. 

(4) Equipment Parks 
Inverness, Perth, Holy-wood and Ballymena each 

at 20,000 feet 
Contemplated 13 Parks each of 20,000 feet 

Total 

Summary of Storage. Posltloo, November 1941 
Existing storage space V,E.D.s .. 

Hirings . . 
B and C Depots . . 
Equipment Parks 

Storage space under construction . . Equipment Dispersal 
Depots 

Storage space under acquisition and Hirings and Equipment 
earmarked Parks 

Total 

Hirings 
super feet 

225,000 
47,000 (b) 
64,000 

98,000 

85,000 

509,000 

969,000 
596,000 
550,000 
774,000 
724,000 

3,613,000 

1,000,000 

80,000 
260,000 

340,000 

7,168,000 (c) 
509,000 {c) 

3,613,000 (c) 
80,000 

1,000,000 

426,000 (d} 

12,796,000 

Norn-(c) Of the existing storage space it was estimated that 5 per cent. of the 
area was vacant aod that racks and bins were 85 per cent. fuU. 

(d) Included 260,000 feet for equipment parks, 176,600 feet at High 
Wycombe, ' E' M.U. and 'S ' M.U., and 250,000 feet to be offered 
shortly. 
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Statement of Equipment Storage, September 1942 
(Including accommodation under acquisition or t o be built) 

Conswucted Hirings Total 
sq. feet sq. feet sq.feet 

Aircraft Equipment Depots 
No. 3 M .U. Milton 
No. 7 M.U. Quedgeley 
No. 14 M.U, Carlisle 
No. 16 M.11. Stafford 

less U.S.A.A.F. site 

No. 25 M.U. Hartlebury .. 
No. 35 M.U. Heywood. 

. , 800,000 
. . 1,063.500 

. . . .1,063,500 
1,063,500 

160,000 
903,500 (a) 

. .1 ,007,500 
. . 1,063,500 

No. 61 M.U. Ha.ndforth .. . . 1,144,000 
less U.S.A.A.F. site .. 160,000 
less Overseas Bond (201 M:.U .) 160,000 

824,000 
No. 232 M.U. 'White City 

(less M.T. reception requirements) 

Totals 6,725,500 

151,700 
113,500 

71,095 
123,000 
224,000 

60,000 

743,295 

(a) Includes 80,000 sq. feet on loan to the Admiralty. 

Ground Equipment Depots 
No. 66 M.U. Cuckney 
No. 68 M.U. Hindley Green 
No. 69 M.U. Sandysike .. 
No. 70 M.U. Woodcote .. 
No. 72 M.U. Roa.de . . 
No. 216 M.U. Sutton Coldfield 

No. 225 M .U. Warminster 

Totals 

Barrack and Clothln~ Depots 
' A' M.U . Wembley 
1 E' M.U. Newport 
' H' M.U. Dumfries 
' R' M.U, Glm;sop 
' S • M.U. Nottiogham 
' T' M.U. Wakefield 

Total 

277,500 

277,500 
277,500 
277,500 
120,000 

completed 
157,500 
to be 

constructed 
.. 277,500 

to be 
constructed 

. . 1,665,000 

Summary of Storage Position, September 1942 
Exist ing storage space at A.E.D.s and Hirings 
Existing storage space at G,E.D.s and Hirings 

(Including 435,000 sq. feet to be constructed) 
Existing storage at B.C.D.s 
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} 
} 

277,500 

277,500 

761,000 
798,000 
556,100 
920,000 
797,145 
860,000 

4,692,245 

951,700 
1,177,000 
1,063,500 

974,595 
1,130,500 
1,287,500 

824,000 

60,000 

7,468,795 

277,500 
277,500 
277,500 
277,500 
277,500 

277,500 

277,500 

1,942,500 

7,468,795 
1,942,500 

4,692,245 

14,103,540 



Statement o.f Equipment Storage, Match 1943 

A.E.D.s 

No. 3 M.U. Milton .. 
No. 7 M.U. Quedgeley 
No. 14 M.U. Carlisle 
No. 16 M.U. Stafford 
No. 25 M.U. Hartlebury 
No. 35 M.U. Heywood 
No. 61 M.U. Handforth 
No. 232 M.U. White City .. 

Totals .. 

G.E.D.s 
No. 66 M.U. Cuckney 
No. 68 M.U. Bolton 
No, 69 M.U. Sandysike 
No. 70 M.U. Woodcote 
No. 72 M.U. Roade 
No. 216 M.U. Sutton Coldfield 
No. 225 M.U. Warminster .. 

Totals 

B.C.D.s 
'A' M.U. Wembley 
'E 'M.U. Newport 
' H ' M.U. Dumfries 
'R' M.U. Salford .. 
'S' M.U. Nottingham 
'T' M.U. Wakefield 

Totals 

.. 

Grand Totals, March 1943 

Target For July 1943 

Constructed, 
under 

construction, Hirings 
construction 

approved 
sq. feet sq. feet 

(2) (3) 

1,070,000 151,700 
1,363,500 147,880 
1,333,500 50,213 
1,211,500 84,860 
1,307,500 101,213 
1,333,500 320,299' 
1,094,000 

60,000 

8,713,500 916.156 

322,500 
269,400 

322,500 
322,500 
292,500 
292,500 77,240 
292,500 

1,845,000 346,640 

755,600 
852,000 
706,990 
843,540 

1,192,255 
1,095,720 

5,446,105 

10,558,500 6,708,901 

10,550,500 7,055,295 

Total 

sq. feet 
(4) 

1,221,700 
1,511,380 
1,383,713 
1,296,360 
1,408,713 
1,653,790 
1,094,000 

60,000 

9,629,656 

322,500 
269,400 
322,500 
322,500 
292,500 
369,740 
292,500 

2,191,640 

5,446,105 

17,267,401 

17,605,795 

NOTES :-(1) The figures in col. 2 do not include accommodation permanently 
occupied by U .S. VIII Air Force and by the Admiralty. 

(2) Of the totals in col. 2 the following construction was not completed at 
that date:-

A.E.D.s 
G.E.D.s 
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2,100,000 sq. feet 
615,000 sq. feet 



Statement of Equipment Storage, May 1943 

Tota.I of 

A.E.D.s 
No. 3 M.U. Milton 
No. 7 M.U. Quedgeley 
No. 14 M.U. Carlisle .. 
No. 16 M.U. Stafford .. 
No. 25 M.U. Hartlebury 
No. 35 M.U. Heywood 
No. 61 M.U. Haodforth 
No. 232 M.U. White City 

Totals .. 

G.E.D.s 
No. 66 M.U. Cuckney 
No. 68 M.U. Bolton .. 
No. 69 M.U. Sandysike 

o. 70 M. U. Woodcote 
No. 72 M. U. Roade .. 
No. 216 M.U. Sutton Coldfield 
No. 225 M.U. Warminster 

Totals 

B.C.:i;>.-s 
' A' M .U. Wembley 
'E' M.U. Newport 
'H 'M.U. Dumfries 
' R ' M.U. Sa1ford 

.. 

'S' M.U. Nottingham 
'T 'M.U. Wakefield .. 

Totals .. 

~orward Holding Units 
No. 17 M.U. Perth .. 
No. 73 M.U. Okehampton 
No. 74 M.U. Bough Beech 
No. 79 M.U. Inverness 

stOt'age existing 
and to be 

Storage constnu;t,ed In 
existing or in Hirings 

course of 
constr~ction 

sq. feet sq. Jeei sq. fut 
( 1) (2) (3) 

815,600 
1,299,950 
1,216,400 
1,102,700 
1,226,300 
1,230,500 

960,000 

1,085,600 
1,613,950 
1,486,400 
1,522,700 
1,526,300 
1,500,500 
1,237,500 

nil 

153,700 
413,550 

50,210 
98,860 

166.810 
470,250 

nil 
60,000 

Gra-nd 
Total 

sq. feet 
(4) 

1,239,300 
2,027,500 
1,536,610 
1,621 ,560 
1,693,110 
1,970,750 
1,237,500 

60,000 

7,851,450 9,972,950 1,413,380 11,386,330 

270,000 

270,000 
270,000 
270,000 
120,280 

1,200,280 

nil 
21,300 
15,000 
16,600 

445 

315,000 

315,000 
315,000 
285,000 
324,280 
285,000 

1.839,280 

322,800 

1()6,740 

429,540 

786,600 
904.400 
750,390 

1,010,090 
l,301 ,730 
1,149,380 

315,000 
322,800 
315,000 
315,000 
285,000 
431.020 
285,000 

2,268,820 

5,902,590 5,902,590 

5,800 
nil 

6,000 
nil 

5,800 
21,300 
21 ,000 
16,600 



Forward Holding Units-contd. 
Total of 

storage existing 
and to be 

Storage consfructed Jn Gt'a11d 
existing OY in Hirings Total 

CCn41'S8 of 
construction 

sq . feet sq. feet sq, feet sq. feet 
(1) (2) (3) (4) 

No. 87 M.U. Yo,k nil 32,460 32,460 
No. 89 M.U. Barton Mills 21,300 nil 21,300 
N'o. 203 M.U. Newark 6,750 19,800 26,550 
No. 204 M.U. Rusbden 7,500 13,000 20,500 
No. 205 M.U. Edinburgh 7,500 nil 7,500 
No. 207 M.U . Retford 7,500 16,000 23,500 
No. 208 M.U. Golden Grove .. 7,500 25,000 32,500 
No. 209 M.U. Broughton 20.400 nil 20,400 
No. 210 M,U. Romsey 16,500 nil 16,500 
No. 211 M.U. Bishop's Stortford 7,500 nil 7,500 

Totals .. 155,350 155,850 118,060 273,410 

Motor Transport Reception 
Depot 

No. 99 M.U. Derby .. 57,000 57,000 57,000 

M. T. Storage Sites 

Padiham 7,500 
Hermitage 22,500 

30,000 30,000 30,000 

Totals .. 9,294,080 !2,054,580 7,863, 570 19,918, 150 

NOTE :-The figures in column (2) do not include that on loan, or the 540,000 sq. feet 
approved for E.D.D. sheds. They do include 2,121,500 sq. feet at A.E.D.s 
and 630,000 sq. feet at G.E.D.s not yet completed, or approved in detail. 

Statement of· Equipment Storage, March 1944 

Const,ructed New, Storage at 
or under Construction Hirings BaUoon Total 

.co-nstr1~ction Approved Cent1'es 
sq. feet sq, feet sq. feet sq. feet sq. feet 

A.E.D.s 
No. 3M.U. 1,085,600 153,700 210,110 1,449,410 
No. 7M.U. 1.613,950 75,000 242,350 90,800 2,022,100 
No. 14 M.U. 1,486,400 90,000 50,210 141 ,000 l,767,610 
No. l6M.U, 1,522,700 90,000 209,910 1.822,610 
No. 25M.U . . 1.526.300 90,000 207,270 128,550 1,952,120 
No. 35 M.U. 1,500,500 90,000 454,250 118,990 2,163,740 
No. 61 M.U. 1,237,SOO 90,000 18,500 1,346,000 

Totals 9,972,950 525,000 1,336,190 689,450 12,523,590 
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Constructed New Storage at 
or unde¥ Construction Hirings Balloon Total 

construction Approved Centres 
G.E.D.s sq. feet sq. feet sq. feet sq.feet sq. feet 
No. 66 M.U. 315,000 315,000 
No. 68 M.U. 372,440 372,440 
No. 69 M.U. 315,000 315,000 
No. 70 M.U. 315,000 315,000 
No. 72M.U. 285,000 285,000 
No. 216 M.U. 324,280 109,850 434,130 
No. 225 M.tr. 285,000 165,000 450,000 

Totals 1,839,280 647,290 2,486,570 

B.C.D.s 
No. 212 M.U. 809,910 809,910 
No. 214 M.U. 906,500 64,000 970,500 
No. 220 M.U. 806,960 35.000 841,960 
No. 221 M.U. 1,010,090 1,010,090 
No. 227 M.U. 1.268,390 1,268,390 
No. 230M.U. 1.165,890 1,165,890 

Totals 5,967 ,740 99,000 6,066,740 

Grand Totals I 1,812,230 525,000 7,951 ,220 788,450 21,076,900 

Statement of Equipment Storage, 31 Decernbe.r 1944 

A.E.D.s 
No. 3 M.U. 

No. 7 M.U. 

No. 14 M.U .. 

N'o. 16. M.U. 
No. 25 M.U. 

No. 35 M.U. 

No. 61 M.U. 

Totals 

G.E.D.s 
No. 66 M.U. 
No. 68 M.U. 
No. 69M.U. 
No. 70 M.U . 
No. 72 M.U. 
:t,ro. 216M.U. 
No. 225 M.U . 

Totals 

Constructed Redundant Redundant 
or under Hirings Balloon R .A .F. Total 

construction Centres Stations 
sq. feet sq. feet sq. feet sq. feet sq. feet 

1,085,600 

1,688,950 

1,576,400 

1,612,700 
1,616,300 

1,590,500 

1,327,500 

191,647 82,500 

232,382 97,150 

50,213 141 ,000 

301,594 
207,713 128,550 . 
464,250 98,990 

49,500 

13,000 Oakley 
13,000 Little Horwood 

196,784 Airfields 
101,000 Sawbridgeworth 
122,400 Kingston 

Bagpuize 
9,300 MoretonValence 

80,000 Bibury 
222,000 Annan 
129,000 Grangemouth 
110,000 Usworth 

1,805,931 

2 ,107,782 

2,228,613 

J ,914,294 
100,000 Marham r.152.563 100,000 Lakenheath 
80,000 Bowlee 2,353,740 120;000 Catterick 
90,000 Bircotes ),467,000 

10,497,950 1,497,299 548,190 1,486,484 14,029,923 

315,000 315,000 
396,993 396,993 

315,000 315,000 
315,000 315,000 
296,000 59,820 355,820 
324,280 122,450 446,730 
285,000 165,000 450,000 

1,850,280 744,263 2,594,543 
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B.C.D,s 
No. 212 M.U. 
No. 214 M,U. 
No. 220M.U. 
No. 221 M.U. 
No. 227 M.U. 
No. 230M.U. 

Totals 
I 

Comtructed Red·undant Redundan, 
VY under Hirings Balloon R.A .F. 

construction Centres Stations 
sq. feet sq, fut sq. fee! sq. feet 

839,770 
851,384 81,000 Rhoose 
847,314 
991,662 

1,180,385 
1,068,813 

5,779,328 

Grand Totals 12,348,230 8,020,890 548,190 1,567,484 

References :-A.M. Files S.53362/39 and S.101315/44. 
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Total 

sq. fe6t 
839,770 
932,384 
847,314 
991 ,662 

1,180,385 
1,068,813 

5,860,328 

22,484,794 



APPENDIX 15 

UNITS OF No. 4-0 GROUP HEADQUARTERS, ANDOVER, 
SUB-UNIT, DERBY, SEPTEMBER 1944 

The Three (Maintenance) Wings 
No. 55 (Maintenance) Wing, Derby 

No. 16 M.U. Stafford 
No. 25 M.U. Hartlebury 
No. 61 M.U. Handforth .. 
No. 66 l\lI.U. Cuckney .. 
No. 72 M.U. Roade 

*tNo. 89 M.U. Barton Mills 
No. 99 M.U . Derby 

*tNo. 203 M.U. Newark .. 
*tNo. 204 M.U. Rushden . . 
*tNo. 207 M.U. East Retford 

No. 216 M.U. Sutton Coldfield .. 
No. 221 M.U. Salford .. 
No. 227 M.U. Nottingham 
No. 236 M.U. Kettering 

*No. 2 C.C.D. Birmingham 
•No. 3 C.C.D. Manchester 
•M.P.0. Burtonwood 

No. 56 (Maintenance) Wing, Annan 
No. 14 M.U. Carlisle 

t No. 17 M.U. Perlh 
No. 35 M.U. l{eywood .. 

*No. 62 M.U. Dumbarton 
No. 68 M.U. Bolton 
No. 69 M.U. Sandysi.ke .. 

•tNo. 79 M.U. Inverness .. 
*tNo. 87 M.U. York 

*No. 205 M.U. Edinburgh 
tNo. 209 M.U. Brigg 
No. 217 M.U. Ballymena 
No. 220 M.U. Dumfries .. 
No. 230 M.U. Wakefield 
No. 239 M.U. Bishopbriggs 
No. 241 M.U. Norton 

No. 57 (Maintenance) Wing, Milton 
. No. 3 M.U. Milton 

No. 7 M.U. Quedgeley , . 
No. 70 M.U. Woodcote .. 

tNo. 73 M.U. Okehampton 
*tNo. 74 M.U. Bough Beech 
•tNo. 208 M.U. Llandilo .. 
tNo. 210 M.U. Romsey .. 

•tNo. 2ll M.U. Hyde Hall 
No. 212 M.U. Wembley . . 
No. 225 M.U. Warmlnster 

tNo, 232 M.U. White City 
No. 238 M.U. Tewkesbury 

*No. 1 C.C.D. Paddington 
No. 214 M.U. Newport .. 
No. 246 M.U. Bicester (December 1944) 

(previously under No. 85 Group) 
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A.E.D. 
A.E.D. 
A.E.D. 
G.E.D. 
G.E.D. 
E.P. 
M.T.S.U. 
E.P. 
E.P. 
E.P. 

. . G.E.D. 
B.C.D. 
B.C.D. 
M.T.S.U. 
C.C.D. 
C.C.D. 

.. M.P.O. 

A.E.D. 
E.P. 
A.E.D. 
M.C.S.U. 
G.E.D. 
G.E.D. 
E.P. 
E.P. 
E.P. 
E.P. 
E .P. 
B.C.D. 
B.C.D. 
M.T.S.U. 
M.T.S.U. 

A.E.D. 
A.E.D. 
G.E.D. 
E.P. 
E.P. 
E.P. 
E.P. 
E.P. 
B.C.D. 
G.E.D. 
M.T.S.U. 
M.C.S.U. 
C.C,D. 
B.C.D. 
Transit Centre for 
equipment en rauie to 
2od T.A.F. on the. 
Continent. 



Legend 
A.E.D. Aircraft Equipment Depot 
B.C.D. Barrack and Clothing Depot 
C.C.D. Canal Clearing Depot 
E.P. Equipment Park 
G.E.D. Ground Equipment Depot 
M.C.S.U. Marine Craft Storage Unit 
M.P.0. Master Provision Office 
M.T.S.U. Motor Transport Stoi:age Unit 

•Stations without parent responsibilities. 
tForward Transit Centres established at these Units. 

UNITS OF No. 40 GROUP, NOVEMBER 1944 
Unalt ered from September 1944 except for the following amendments :-

No. 55 (Maintenanoe) Wing, Derby 
Add No. 241 M.U. Norton. Motor Transport Storage Unit. Delete Nos. 2and 3 

Canal Clearing Depots (disbanded). 

N o. 56 (Maintenance) W ing, Amian 
Delete No. 241 M.U. now in 55 Wing. 

No. 57 (Maintenatice) Wing, M ilton 
Delete No. I Canal Clearing Depot (disbanded), 
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APPENDIX 16 
DEMAND LOAD AT THE DEPOTS (SINGLE LINE) 1943 AND 1944 

A.E.D.s., G.E.D.s, and Equipment Parks Total 
Month 

B.C.D,s. 

1943 1944 1943 1944 1943 1944 

January .. . . . . -. 1,005,195 1,101 ,468 93,298 286,989 1,098,493 1,388,457 
February .. .. . . . . 853,499 1,070,708 100,567 301,111 954,066 1,371,819 
March . . . . . . .. 1,090,402 1,331,667 140,172 329,831 1,230,574 1,661,498 
April .. .. .. . . . . 1,120,847 1,249,609 156,792 363,533 1,277,639 1,613,142 
May .. .. . . . . 1,172,172 1,450,166 179,492 433,767 1,351,664 1,883,933 
June .. . . .. . . . . 1,155,038 1,Sll,358 202,777 408,103 1,357,815 1,919,461 
July . . .. . . .. . ' 1,190,847 1,335,307 239,799 383,452 1,430,646 1,718,759 
August . . .. .. . . 1,094,899 1,193,892 243,181 356,943 1,338,080 1,550,835 
Septem,ber . 1,065,175 1,116,006 271,291 309,182 1,336,466 1,425,188 . . .. . . . . 
October j 1,064,3~1 1,069,942 288,066 331,128 1,352,457 1,401,070 . . . . . . .. 
November . . .. . . . . 1,068,723 1, 106,039 27l,l49 345,967 1,339,872 1,452,006 
December- '. . . .. . . 968,229 918,964 274,615 296,81 I 1,242,844 1,215,775 

Totals . . .. 12,849,417 14,455,1 26 2,461,199 4,146,8!7 15,310,616 18,601,943 



APPENDIX 17 
DEVEtOPMEN'f OF ·No. &O GROUP 

(a) SUMMARY OF PERSONN:&L AT No. 40 ,GROUP 
UNITS ON 31 -DECEM·BER ·}-4)44 

Other 
Unit Officers .Ranks _Civilians 

No. 3 M.U. Milton . . ' . 52 876 2,223 
No. 7 M.U. Quedgeley . . .. 60 .759 3,097 
No. 14 M,U . Carlisle . . ' . 70 534 3,329 
No. 16 M.U. Stafford .. . . '99 4,564 25 
No. 17 M.U. Perth . . .. 2 f7 84 
No. 25 M.U. Hartlebury . . .. 62 758 3,188 
No. 35 M.U. Heywood . . .. 56 690 3,117 
No. 61 M.U. Handiorth .. 92 4,011 95 
No. 62 M. U. Dumbarton .. .. 1 .79 -
No. 66 M.U, Cuckney . . .. 15 39 770 
No, 68 M.U. Bolton . . .. 19 7 1,051 
No. 69 M.U. Sandysi.ke . . .. 13 97 673 
No. 70 M.U. Woodcote . . .. 15 165 525 
No. 72 M.U. Roade . . .. 14 ,J.l,) 668 
No. 73 M.U. Okehampton . . 4 160 - ' 
No. 74 M.U. Bough Beech .. 5 "121 -
No. 79 M.U. Inverness . . .. 4 ·128 -
No. 87 M.U. York . . .. 5 ,MS -
No. 89 M.U. Barton Mills .. 4 ·J-66 -
No. 99 M.U. Derby . . .. 16 1,107 -
No. 203 M.U. Newark . . .. 4 135 -
No. 204 M.U. Rushden .. . . 4 149 -
No. 205 M.U. Edinburgh .. 4 104 -
No. 207 M.U. East Retford .. 4 '130 -
No. 208 M.U. Llandilo . . .. 4 121 -
No. 209 M.U. Brigg .. . ' 4 ·t24 -
No, 210 M.U. Romsey 1 . . .. 4 ~ -
No. 211 M.U. Hyde Hall . . .. 4 112 -
No. 212 M.U. Wembley .. . . 12 79 853 
No. 214 M.U. Newport .. 12 39 886 
No. 216 M,U. Sutton Coldfield .. 27 1,062 14 
No. 217 M.U. Ballymena .. 4 -6 211 
No. 220 M.U. Dumfries .. . ' 7 ~ 774 
No. 221 M.U. Salford . . .. '14 - 834 
No. 225 M.U. Warminster .. 24 740 116 
No. 227 M.U. Nottingham .. 10 - _8_65 
No. 230 M.U. Wal(efield .. .. 11 - 835 
No. 232 M.U. White City .. ll 108 442 
No. 236 M.U. Kettering .. .. 4 - 91 
No, 238 M.U. Tewkesbury ' 3 51 -.. 
No. 239 M.U. Bishopbriggs .. 15 266 124 
No. 241 M.U. Norton . . .. 12 173 228 
M.P.0. Burtonwooda .. . ' 13 298 -
H.Q. No. 40 Group . . .. 80 208 60 
H.Q. No. 55 (M) Wing . . ' . - 22 138 135 
H.Q. No. 56 (M) Wing ' . . . 12 22 5 
H.Q. No. 57 (M) Wing .. . . 12 9 2 

Total 

3,'151 
3,916 
3,933 
4,688 

'H)$ 
4,008 
3,86,3 
4,,198 

80 
824 

1,077 
:783 
705 
79.3 
164 
'126 
132 
150 
170 

1,128 
139 
168 
108 
134 
12$ 
128 
92 

116 
.944 
.937 

J,103 
2Zl 
781 
848 
880 
876 
846 
561 

95 
54 

405 
413 
311 
348 
295 
39 
23 

Totals . . - . 945 18,696 25,320 44,961 

-i Excludes 49 R.A.F. personnel attached from No. 3 M.U. 
• Unlike the nine other M.P.O.s, M.P.O. Burtoowood was established as a 

separate unit. 
Norn:-No. 246 M.U. Bicester was net transferred to No. 40 Group until 1.1.45. 
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Summary Showing Growth Since 1939 

Officers .. 
,Other ranks 
Civilians 

1939 1940 1941 1942 
Details not 
available 

.. •13,500 '16,672 

*350 
•1,000 
21 :006 

750 
·10,600 
25;607 

1943 
·9"42 

1-4,106 
25,937 

1944 
~4S 

·18,696 
'26,320 

•&timate.d ,fig.ures. 

(b) STA. TISTICS 'POR THE VEAR ·194:l 
M.T. Vehicles 

Total Stock at 31 December 1944--24,000 

Rece.lpts Normal Storage 
Ex M.O.S. and M.A.P. Contracts 
Ex Home Commands and Formations, C.R.O. and 

other Services and Governments 
Incomplete Vehicles.exM.O.S. and M'.A.P. Contractors 
Cased M.T. received ex Contractor 

Total 

Issues Ex Normal Stoca,ge 

"To Home Commands and Formations 
To M,O.S. for .disposal .. 
Transfers to Admiralty .. 

111'.44 

30,35.0 

25,988 
6,984 
3,962 

67,169 

27,057 

1,055 

L,u;.r.ease Of' 

DBorJase 
O!Jtr 1943 

- .5,390 

+ H ;IJSO 
- '1,741 
+ ·40 

+ 4,259 

+ 8,775 

Transfers to U.S.A.A.F. 963 + 
7.~} 

.Z.S68 
Transfers to Dominions and other Governments 
Transfers to M.A.P. 
To Contractors for Casing 
To C.R.0. for Repair 
Cased M.T. to Overseas Commands 
Incomplete Vehicles to M.O.S., M.A.P. and No. 26 

Signals Group .. 

Total 

Special Reserve Storage 

Rececipts-

533 
·2;081 
8,363 
4;850 
8;~89 

8,626 

59,517 

·133 

+ .50 
+ '230 

130 

+ 11,360 

Ex Normal Storage . , 13,166 + 246 
(Not included as turnover} 

Issues-
To 2nd T .A.F. and other Commands operating in 

N.W. Europe . , 
To Contractors for Casing 
To Dominion and Foreign Go;vernments 
To Overseas Commands (other than N.W. E~rope) .. 

Total 

Total Turnover 
(Not including S.R. Receipts) 

',Normal Receipts 
,. Issuer, 

S .R. Issues 

17;239 
169 
30 

178 

17,616 

67,169 
59,517 
17,616 

+ 11.914 
82 

210 
- 1,290 

+ 10,332 

144,302 + 25,951 



Repair Section 
Forms 523 received and actioned tu repair 
Authorisations issued Ior repair under C.R.O., 

V.E.R.S. 
Major Components issued-period 1 Jan. 1944-

30 Sept. 1944 .. 
Deliveries between M.O.S. and M.A.P. Contractors 

and No. 26 Group Units 

Marine Craft 
Stock at 31 Dec. 1944 
Receipts into Storage 
Issues froru Storage 

Runnln~ Transport No. 40 Group Units 
Allotted from Storage to R.T . . . 
Allotted from R. T. to Storage . . 
Allotted from R. T. to Repair .. 
Allotted from R.T. to other Commands 
Internal Allotments between Units 

194.J 

19,771 

4,450 

6,079 

4,300 

182 
305 
251 

2,609 
511 
879 
142 
270 

I 1u;yease 01 

Decrease 
OIJ81' 1943 

+ 5,932 

1,800 

N.A. 

+ 83 

+ 77 

+ 476 
121 

N.A. 
214 
162 

(c) TOTAL OUTPUT OF AIRCRAFT EQUIPMENT DEPOT 
WORK.SHOPS, 1943 AND 1944 

Mechanical Transport-Running 
V ehlcles inspected . . 
Motor Cycles inspected 
Trailers inspected 
Other repairs and modifications 

Stored 

32,401 
4,128 
5,694 

31 ,157 

Vehicles tested • . 54,501 
Vehicles serviced (periodic and issue) 190,589 
Other repairs and modifications 5,426 

1.944 
ToJal 

1943 
TotaJ 

Increase or 
Dec,-ease 
Of/81' 1943 

73,380 54,404 + 18,976 

+ 35% 

- - 250,516 N.A. 

Safety Equipment 
Parachutes aired, inspected , and 

repaired . . 300,007 
Minor repairs and modifications . . 22,494 
Dinghies inspected and/or tested . . 86,709 
Minor repairs and modifications . . 59, 169 

- -468,379 154,643 + 313,736 

Gun & Bomb Section 
Guns serviced and modified 
Category ' C ' guns serviced 
Guns prepared for storage . , 

. . 45,160 
• . 54,460 
.. 102,514 

= + 200% 

--202,134 80,734 + 121,400 

= + 150% 
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Turrets Section 
Turrets tested, periodical and issue 21,937 
Turrets modified 816 

1944 1943 
Total TotaJ 

Increase OY 

Decrease 
over 194J 

22,753 A new commitment in­
- -- traduced the latter part 

of 1943 

Electrical Section 

Items modified 
Items serviced 

.. 249,741 

.. 482,006 
--731,747 628,598 + 103,149 

Instrument Section 

Items modified 
Ancillary items serviced 

.. 228,431 
56,849 

- + 16% 

--285, 280 114,.270 + 171,010 

..., + 150% 

Fabric Section 

Items repaired or modified .. 
Items manufaatu.red 

. . 36,126 36,126 ·60,064 - 23,988 

. . 89,900 89,900 73,809 + 16,091 

126,026 126,026 133,873 7,847 

'"" - 6% 

Sheet Metal Section 

Radiators, Te.nks and Oil Coolers, 
pressure tested 62,463 

Items manufactured and/or modified 55,995 
- - 118,458 106,163 + 12,295 

- + 11% 

Eniine Section 

Engines inhibited . . 28,008 28,008 23.486 + 4,522 
Engines modified or inspected 8,660 
Engines checked on receipt and for 

issue . . . . . . . . 100,605 115,265 98,801 + 16,464 
Aero engine spares modified and 

prepared for storage .. 498,057 498,057 151,794 + 346,263 

641,330641,330 274,081 + 367,249 

= + 134% 

Propeller- Section 

Propellers modified 1,041 1,041 
Propellers erected and/or dismantled 8,768 8,768 
Propellers prepared for storage 31 ,298 3 t 298 
Ancillary EquiJ?ment serviced/modi-

fied . . . . . . . . . . 397,831 397,831 

455 

1,555 
7,317 
N.A. 

N.A. 

514 
+ 1,451 

= + 10% 



General Eng,ineeriilt Sectton 
Ground Equipment 

Jtems modified and/or repaired 
Items manufactured 
ltems prepared for storage .. 

• . 167,122 
.. 178,204 

94.975 

1944 1943 
Total Total 

• - - 440,301 491,882 

Carpentry Section 
Cases manufactured and asse·mbled 541,442 
Cases repaired, miscellaneous wood­

working tasks and modifications 232,477 

lnNease or 
Decrease 

OV~Y 191:J 

51,581 

--773,919 523,943 + 249,976 

Alrf-nme Spares 
Items>modifled 

(Cases roanufacUured by L.P.O. 105,080-.) · 

.. 66,292 
219,61 I 
--285,903 N.A. 

=, + 48P/11 



A:PPENDIX 18 

EXTRACTED FROM- A STUDY OF THE SUPPLY ORGANISATION 
OF THE GERMAN AIR FORCE, 1935-194-5 

P roduced· by-Air· Dfvisfon Control Conlll11ss:lon for Gennanf', Brfttsh· 
Element. June 194i6 
Tl\e essential difference between the orgatlisation of th.e German. Air Force and 

the R.A.F. was that the former was organi,sed· r.egiona'lly and the laiter' both 
functionally and regionally. The Gerrmm plann·ers· decided' in favour of regio'nal 
control because their military plans we-re aggressive and tl\ey d'esire'd' their air force 
to comprise a number of tactical air forces which would work closely with the al'Illy 
in ' lightning ' campaigns. The need for an ela·oorate fig)lter aefence of the Reich 
and a home-based heavy bomber force was not warra.nt:ed by their military and. 
political intentions. They expected wars to be won quickly and early but ' war i,s 
the last of all things to go according to programme.' The whole German militacy. 
machine was geared to blitz warfare a'n:d this furm of strategy-was· fnistrated' i:'n tlre 
oattle for Russm. Toe Germans were· deprived, of the: initiaiiwe; in< eaTLy· f942 6ut, 
in• spite of: this, no efforts were ma.d.e to alt.e1:: ra:dica.U1 the' organisatfon, of tlie 
Luftwa,ffe to accord with the requirements of the new· siouation~ 

Th·e· pioneers of' tlie· G.A.F. were impressed with' tire mobility o'f aircraft and· theui 
conception of organisation was· considet'a:b1y- influenced t>y the desire fu· preserve 
this quality. Each' ait fleet consisted· of operafionai cnmm:ands a'nd1 sepa.Tate Sllpply 
and administration commands; the aim being to free the operational formations ag 
far as possible from long-temr supply responsibilities and' thus t0 preser9'e the­
essential mobility of the fi§hting force. There was, however, a tendency in practice 
fur the two spheres-flying and' suppl~to. draw so, far apart as to grejudice 
efficiency, esfl:cially in a . theatre a.way from the homeland wli.ere· the, battle was 
constantly fluid'. This fact was appreciated oy, certain· commanders who were 
stri.ving ceaselessl'y, to achieve a compromi.Se that woula' blend' operationall}'i 
activities more closeli with tbe supply machine without hampering, toe mobilicy, of 
the flying staffs. However no genera[ direction was given by the German A.ir. 
Ministry in this-connection and separation continued. 

The main factor of importance that emerges from ilhe ~.A.F. org.anisa.tion- fo~ 
supply is, the need· to clistinguish, between. the-home,~ased, ai11 force and Hie tactical 
llir forces working abroad-wit:h·. mobile armies. Ln the· fol1Iller' ease the, aperational 
air force should be functional in character and be supplied byi a• sepam.te suppl-}, 
command which should be divided into functional groups each operating a regional 
supply system. This method reduces the number of supply installations. req~ired, 
and consequently reduces the amount o.f material frozen i.o pipelines and focal 
reserves; Furthermore, strict ce'nt,alise'd control over all suprly- stations can be 
exercised. In the latter case, i·.e . supply to tacticaf air forces, th~ polity- va:rieS 
from day to day according to tbe movements of the battle, wh'i:ch is an imponderable 
factor. Supply matters, therefore, must be directed' from the operational' head­
qµarters and supply and operational stnffs must work. side by side, In. addition, 
the operational headquarters, through the suppl)i st-aiff, should· ha'\le direct control 
of its own supply installations, which can then be located and replenished in direct 
relation to tactical development. The German fear that controt of -supply installa­
tions by an operational headquarters would prejudiCe'tne· mobility of tllat' formation 
was disproved by the practica.J· example of Nos. 83' and 84· R .A:.F. Groups which 
supported tlie British armies in the battJi which brought about the final defeat of 
the Third Reich; 

The R.A.F. unquestionably adopted the logical system of supply and made the 
proper differentiation between home-based and tactical air forces. A similar 
system, in spite of the different geographical situation, would also have served the 
German air force more efficiently and more economically than their owu. organisation. 
T,he Get:man mist.alee ma.y again be attributed to. the.failure of. their, original military 
intentions in, 1942-and the subsequent, obstinate adherence to, an. or~isation tba.t 
with the change- of strategy became-immediately. outdated .. 
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Personnel 
In the German air force there were no officers equivalent to the equipment and 

technical officers of the R .A,F. There were three main specialist branches of the 
G.A.F.- flying, flak and signals--but within those branc.hes there was no further 
officer specialisation. All G.A.F. officers were given military operational training, 
which during their careers was supplemented by short courses in technical and 
supply subjects. All officers were encouraged, therefore, to have a general rather 
than a particular outlook._ Furthermore, it was a Germ.an principle that all officers 
should k:eep in very close touch with operational activity and consequently officers 
were not kept in base appointments for more than a maximum of two years at a 
time, Thus Quartermaster, Technical and Supply appointments were filled by 
officers who had a very superficial knowledge of their duties. 

The system needed some backing of workers wbo could undertake the detailed 
work and provide an element of continuity. They 'Were found in the corps of 
German officials (Beamte) and civilians. 

German Opinion on the Question of Officials and Officers 
Dr. Winterhoff, a Generalintendaot of the German Air Ministry, who W3.'i head 

of the personnel branch dealing with officials, admitted during interrogation that 
officials would probably not have been introduced into the air force if it had been 
possible to foresee the estrangement that came to exist between officials and officers. 
This feeling developed, so he claimed, largely because the officials felt they were 
constantly at a disadvantage when compared with professional soldiers. Winterhoff 
agreed that specialisation was essential in order to meet the technical requirements 
of an air force, but added that it should be undertaken by the officers themselves. 

Various General Staff officers interrogated on this subject agreed that the very 
general training encouraged in the G.A.F. developed a. type of officer who had a 
very superficial knowledge and believed, therefore, that he was able to gjve judg­
ment on all things whereas, in fact, he was not qualified to judge at all. In the 
higher and more important positions there were extremely few officers who had 
sufficient grip of their subject to direct vigorously the supply a.nd technical services. 
The consequence was that those at the top accepted the opinion of the mass without 
critical appreciation, and direction suffered ac<.ordingly. Although it was agreed 
that a degree of specialisation was desirable it was stressed that overspecialisation 
was dangerous, as it meant a limitation of career prospects and tended to produce 
autonomous sects of narrow-minded people who were out of touch with broad 
operational princiP,les. 

Conclus ion 
From the foregoing paragraphs it seems clear that German policy for the selection, 

trai~ing and employment of personnel, produced two very serious weaknesses in the 
organisation of the supply services. which undoubtedly affected the efficiency of 
those services. They were as follows :-

(a) By reason of the- inadequacy of •their training, the officers operating the 
supply organisation were not sufficiently knowledgeable to do their work 
efficiently. 

(b) The members of the supply organisation who did possess intimate know­
ledge of both ' supply mechanics ' and equipment, i.e. the Beamte, 
were separated by a class barrier- from the officers directing operations, 
and also, due to their confinement to relatively subordinate positions, 
never bad tbe opportunities of learning the wider problems of supply. 
In consequence they could not bring to bea.r in the very quarters of the 
organisation where it was most lacking, th.e knowledge indispensable to 
the proper planning of operations. 

Before attempting to suggest what lessons may be learned from t hese observa­
tions, it is necessary to determine what basic principles should have been observed 
in formulating policy, and what mistakes in policy led to their weaknesses. 
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In the first place it may be said that there are three main aspects to be considered 
in the employment of a military force :-

(a) The conduct of operations. 
(b) The means to support the operations, i.e. supply, 
(c) The special services necessary to maintain the means to be employed. 

In explanation of the above division it should be said that such apparently 
separate activities of a service as signals, intelligence., technical maintenance, 
training and personnel control, are to be regarded as coming under heading (c) as 
factors determining the conditions in which (a) and (b) are related to each other. 
Now it is suggested that the Germans' fundamental error in policy was their failure 
to realise that each of these three main divisions is of equal importance. In 
consequence they underrated the importance of supply, and neglected to provide 
the supply organisation with personnel of the right type of training. 

With a traditional outlook towards warfare, the Germans regarded the considera­
tion of strategy as the all-important factor. For centuries the military caste had 
dominated national thought on warfare, and it was this caste which failed to 
understand the immense influence that the supply of modern arms exercises on the 
conduct of a war. In the past the mere matter of supply of arms had always been 
entrusted to the Beamte class. Supply bad never been a matter into which an 
officer need enquire too deeply. 

With this traditional outlook it was inevitable that the training of officers should 
be directed mainly towards making them into efficient General Duties officers, and 
that little attention should be paid to the task o! fitting them for positions in the 
control of the supply organisation. 

Now it has been claimed that the two main weaknesses in the position of personnel 
for the German supply organisation are traceable to their inability to appreciate 
correctly the importance of supply in relation to the other activities of the service. 
[t is therefore necessary to suggest what principles should govern the provision of 
personnel when a correct balance exists between supply and other activities. 

In the first place basic specialisation is indispensable, i.e. there should be no 
attempt to make every officer primarily a General Duties officer, and then impose on 
bim a superficial training that can only make him an indifferent officer in a secondary 
employment. On entering the service after reqciving his basic training each officer 
should (as is the practice in the R.A,F.) go at once into a particular branch of the 
service and receive his primary training in that branch; and thereafter practise his 
' trade ' within the branch until he reaches a standard of proficiency such as will 
fit him to receive further training of a broader nature to qualify him for higher 
command, 

Incidentally, apart from the reasons deduced above f.rom the weaknesses revealed 
in the German otganisation, there is strong support for the opinion that officers 
should be placed into specialist branches. It bas been shown that one of the 
greatest mistakes the Germans made was to organise their air force territorially 
instead of functionally. If this is accepted, then it follows that the pa.rt of the 
organisation devoted specially to supply should be staffed by officers who are 
supply specialists. 

At this stage it is appropriate to consider whether by this system of specialisation 
all the needs of a service are adequately met. On considering the R.A.F., which has 
adopted specialisation, it can at once be sa.id that by German standards thei-e is a 
deficiency of technical knowledge in the junior grades of each branch of the R.A.F. 
or at least clearly so in the equipment branch. In the Luftwaffe, the Beamte class 
who filled the majority of junior posts, were trained to a much higher standard than 
are the equipment officers of the R.A.F. They were not only trained in the 
' mechanics ' of supply, but also received quite extensive ·practical training in the 
engineering firms actually mahlng the equipment they were required to handle. 
Furthermore, they renewed their contacts with these firms from time to time in 
order to keep up t o date with technical developments. They were thus undeniably 
more efficient than their counterparts in the R.A.F.-tbe junior equipment officers. 
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On the other hand, the more senior officers o( the eq,uipment branch in the 
R.A.F. are more knowledgeable and efficient in purely supply matters -than them 
German counterparts, who were primarily trained as General D uties officers. At 
the same t ime, the latter, by reason of their training, possessed a wider knowledge 
of general service matters, and in particular of operational matters, than the 
normal R.A.F. equipment officer, and• in tbis respect, therefore-, were at an advantage 
·in their dealings with the operational staff. 

I t is- suggested that this Gennan experience· clea~ly indicates the wisdom of 
establishing full equality amongst officers tl\roughout all' branches-and• also·strongly 
supports• the proposal that equipment offieers should re-ceive t>he most extensive 
training possible. 

Viewed from a, different angle the position of the Beamte in· the-German, air force 
.also serves to emphasise another disadvantage in which the R:.A.F. equipment 
-Officer stands in relation to officers in other branches. Whilst the Beamte were 
.admittetlly regarded as a race apart they were at least aclrn'owledged1 as experts in 
their own limited!field and-cootd therefore always hold their own in certain situations 
of a: purely technical. nature. The ~.A-.F. equipment officer, however, lacking the-
1:~chnical knowledge of the Beamte, is at a perpetual disadvant!a'ge with his fellow 
officers• with whom he works, all of w-liom possess their speciausf ltnowledge and' 
training which he does not: He therefore suffers fTom· a double disadvantage in 
that he is neither the equal of the General Duties officer in general' training nor li9.S' 
he adequate standing in his, dealing with tech.nicaJ, officers. Tb.i.s lack. of technical 
.knowledge in the equipment branch therefore not only results in a lower standard· 
of efficiency in the branch but also contributes towards unsatisfactl9ry oo-ordi.aation. 
between equipment officers and officers of other branches. 

'];bis fact. appear.s t.o• lend considerable support t.o a suggestion. that selected 
~qµipment N,C.O.s should receive technical training. The· adoption of such- ~ 
schewe, would mean- that there· weuld alwa.ys be in the branch. a. pr.0porlion- of, 
N.C.0.s with sound technical training, to advise and acsist junior 0fficer:s, Oil' 

-technical aspects of their: work, and at the saime time there·would also be a. number, 
of officers commissioned from technical N.C.0. rank with direct technical knowledge 
and experience•, 

S upply in the 'Field 
The German system of supply in the field . provides a clear example ot their 

principle of segregating the ' operational' ' from, the ' adminis&a.tive' side of theu: 
au force. The flying units were freed completely from the normal day-to-day 
r~ponsibilities of· supply, and it is almost undeniable that for the conditions of 
•· blitz ' warfare {for which toe German. air force was designed) such a system is 
practicable and efficient for a home-based force. In a war involving little or no 
teni.torial expansion, the' close l.inll: which e:xists ~ th.e operational a'lld 
at!nunistvative sides· of th:e R.A.F. may ~ desirable, but- is. not;. as• t!t1 -as can, be: 
S(lbh, a necessity. 

Qn. the-other han<.l, as soon as the ,char.acter of a,. wa,- changes to one of rapid: 
movement. itis es;;entiahthat the-closest possible link should be-forged between.the 
units conducting tlie operations and the units bound up with those supplies which. 
render the operations practical. In the G.A.F. the Luttgan headquarters was 
usually very many miles oebind the figlit'ing forces. It ha(l· no· visible· connection 
with the· eady· suceess of the· ' operational ,. air force-, and: the· psydmlogical effect' 
on the members· of its- st,a,ff was- unfortttna'IJe·. They considered themselves ewers 
looll::ed: and unappreciated, and developed a tendency to·lose interest in· opera.tional 
ma-titers. 

The· main depots, ofi the G.A.F. a:re w0rthy of special consideration,, playing as 
they did an important role in the _provisionin,g· sys·tem in, addition to their- normal 
use as bulk storage iosta,llations. 'Fhe main depots provide a further example of 
the air force being boun,d to, a. system, whieh became out of dat.e immediately the 
original concept 0f ' blitz' • warfare was pro~ed- at fault. They supplied on a. 
• t.echnical ' rather than a. • territorial'' basis-that is, they specialised in. specific 
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J'<!;nges of equipment, of which they hel'd the t0tal stoell.:s. The adva.Qtage of such 
.a' system, when producing stock figures- and consumption data is apparent, but it 
~a-system based' on tlie entirely false premise that the danger of attaek by air 
or land· forces was, negligible. With the intensification of the Mlied air attacks, i t 
became necessary to disperse the main depot holdings over a fantastically wide 
area-, and in due course the overrunning by land forces· of certain depots deprived 
the G.A.F. of its total reserve stocks o{ whole ranges of eqpipment. 

The air parks-next in the chain of supply-had the advantage of carrying 
ffiree months' stock of the' universal' range. Towards the' end: of the-war, however, 
when A1lied air attacks were concentrated' on road and rail transport, they were 
virtually isolated from the main depots, from whom they were expected to obtain 
replenishments. Due to the ' specialisation ' of the main depots the air parks 
◊fte11 had to obtain their supplies from depots over 300 miles away. Th,e efficiency 
of the smaller installations-the equipment issuing stations-was naturally affected 
by the difficulties besetting the air parks from whom they-the equipment issuing 
stations-drew their supplies. 

It is difficult to draw any positive conclusions regarding the German system of 
supply in the field beyond the fact that the basic organisation of the G.A.F, rendered 
it unsatisfactory. The ' operational ' and • administrative ' sides of any fighting 
force cannot remain effective if divorced either geographically or psychologically. 

The outstanding defect of the system was that, when called upon to play a role 
for which it was not originally designed, it lacked the'elasticity' to adapt itself to 
changed conditions. 

Provisioning ~d Production 
In reviewing the systems of provisioning and production employed in the G.A.F., 

it is necess.uy to consider two separate and distillct periods of the war-the first 
phase, u p to 1944, being marked by the complete independence of the air force in 
controlling its own production, and the second, from 1944 until the end of the war, 
when responsibility for production was assumed by the Ministry o! Armam,ents and 
War P roduction. 

The .first period was marked by the high standard of quality of the items being 
produced in sufficient quantities to satisfy the needs of a comparatively small air 
force. 1t is scarcely possible, however, to accept this as a merit, when the system 
was so lacking in elasticity that it was incapable of the required degree of expansion 
when q uantity became a primary consideration. An obvious defect,. on the other 
hand, was the fact that by its insistent isolation the G.A.F. denied itself the benefits 
of skilled industrial and economic organisation. Its insistence, moreover, in the 
sphere of raw materials and man-power, on adherence to provisioning programmes 
unrelated to the total war capacity of the Stat e cannot but have contributed 
materially to the low output of production for all three Services during the first 
half of the war. 

In tbe second period the overriding authority of the Speer Ministry in co­
ordinating all production, resulted in a greatly, increased output of armaments, and 
the outstanding merits of the system may be summarised as follows;-

(a} The co•telation to all economic and industrial resources resulted in an 
improved utilisation of raw materials and ensured a proper degree of 
allocation between the different Secvices. It ensured a more economical 
use of p roduction capacity by eliminating inefficient plants and by 
preventing the etection of identical or similar plants designed to produce 
for competing consumers. rt resulted in a better use of available man­
power by the more specialised employment of technicians and by the 
opportunities available for the rapid deployment of labour from one 
plant or area to another. 

(b) It eliminated any element of competition which may have existed between 
the three fighting Services. 



The creation of an autocra,tic authority with powers to act without relying upon 
advice or direction from the fighting services presents obvious opportunities for 
misuse of power. Although it is not suggested (except by certain G.A.F. officers) 
that Speer did misuse his powers to the positive detriment of the strategic situation, 
it is evident th_at, 

(a) no one person or body is competent to deal adequately with all the aspects 
and ramifications of prnvisioning and production from both the industrial 
and military points of view, and 

(b) considerations of expediency in factories may be allowed to over ride 
strategic necessity, and military requirements may be subordinated to 
industrial and technical considerations. 
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APPENDIX 19 

THE PLANNING OF AEROPLANE MAINTENANCE 1 

Preamble 
1. Tbese notes are issued for the guidance of Station Engineer Offi.cers and others 

concenJ.ed with aeioplane maintenance in units of Flying Training, Comma~d. 

2, Before any proplexn can properly be vnderstood it first requires to be measured, 
and in this connection flying training \!nits are fortunately pi.iced as their syllabus 
flying hours are dearly defined in both magnitude and period. 

3. By a method later to be described in this paper, it is possible to arrive at a series 
of data from which emerges the unit's mai.otenance task, in respect of which careful 
planning is called for in fulfilment of the training commitments. 

The Maintenance Aim 
4. The aim may best be described as follows :-

' To ensure that the unit 's state of serviceability is such th,at the flying training 
programme is never delayed for want of the requisite number of fully serviceable 
aeroplanes, an.d that the ratio of serviceable to unserviceable aeroplanes bears a 
direct relationship to the syllabus requfrements both as regards numbers and 
intensity of use.' 

5. lt must always be realised that it is the flying training programme that 'calls 
t he tune • and the maintenance organisation that has to ' play it.' 

6. Therefore, a correctly planned maintenance organisation can only be made 
fully effective by an equally well planned flying training organisation. Thus both 
activities are interdependent and it follows that part of the flying training aim must 
be:-

' To ensure that the predetermined quota of serviceable aeroplanes made 
available to the flying traioiug programme is flown at the planned rate.' 

The Maintenance Plan 
7. In setting out to ascertain the mai.otenance task, the vital factors to be taken 

into account are ·:-
(i) The total flying hour commitments as governed by the syllabus requirements 

.and incidental non-productive flying. 
(ii) The individual daily flying rate of the a.eroplanes in use. 

8. These factors dictate the establishment requirements of a unit both for main­
tenance personnel and aeroplanes. The attachment to this paper serves to illustrate 
the detailed calculations and the data to ,be used in arriving at the exact measure 
of tb,e mai)ltenance task. 

The Aids 
9. In addition to ensuring that establishments of maintenance pe.rsonnel and 

aeroplanes are adequate to meet the needs o!. individual unit's functions , the follow­
ing measures have "also been introduced to facilitate maintenance and to procure 
efficiency:-

(i) Screening a percentage of maintenance personnel from frequent postings. 
At present units are authorised to submit nominal rolls of 25%, by ranks 
and trades, of their maintenance personnel to A.O. i/c Records. This 
ensures, witbin practical limits, that those nominated will remain a t their 
unit for at least twelve months. 

1 Flying Training Command File 55436/Eng. 
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(ii) Screening of maintenance personnel from mis-employment oo rqutin~ 
station duties. To enable this to be effected units' establishments of 
aircraf~hands have been substant1ally increased. 

(iii) Courses of instruction on airframes, engines and certain ancillary equipment 
at makers' works. 

(iv) The allocation of servicing representatives of airframe and engine,contractprs 
to each unit, or in some cases to serve several units within the district. 

(v) Frequent v·isits to units -by contractors' representatives Goncerned ,with 
ancillary equipment. 

fvi) Routine visits to units by Command Headquarters 'Engineer ·Staff Office«; 
every t\vo months and reciprocal •visits by Station =Engineer ,Officers t-o 
Command Headquarters at similar intervals. Tbis, by staggering, affords 
monthly contact between the Staff and the unit. 

(vii) Outside aid by contractors' working parties (Civilian Repai-r Organisation) 
whenever the work on aeroplane inspections and repairs reaches propor­
tions beyond a unit's capacity, 

{viii) The Deposit Account system which enables a replacement t o be automati­
cally allotted for ao unserviceable aeroplane due to be inspected or re­
paired on site by the C.R.O. 

{ix) The introduction of the Wing Maintenance .Organisation. 

Desiderata for Effective Maintenance 

10. Having arrived .at the measure o-f the .unit's maintenance commitments and 
produced for frequent reference a Maintenance Table set out on the lines indicated 
in the attachment to this paper, it remains for those concem6d with the maintenanc;e 
organisation, and particula·l'ly the Station E ngineer Officer, vig_ocously to apply 
themselves to the task af working to a ma:icimum level consistent with efficiency. 

11. The following points, although by no means exhaustive, demand a Station 
E ngineer Offic.er's constant attention and application, in fact they represent in some 
measure his very charter :-

(i) Maintain the closest possible liaison with O.C. Flying and his staff. The 
progress of the syllabus flying times is as much the concern of the Station 
Engineer Officer and his subordinates as it is of the flying ' side.' 

(ii) Give all possible assistance to the O.C. Flying and bis staff in framing the 
flying programme so as to achieve the interdependent aims of both 
interests. 

(iii) Ensure that all the aids set out above a re appbed to the maximum possible 
advantage. 

(iv) Never hesitate to seek outside aid (C.R.O.) if the siltuation warrants. It 
is obviously bad practice to undertake work in excess of the , unit's 
capacity (as determined by such factors as shortages of personnel, high 
incidence of petty unserviceability, irregularities in routine inspection, 
• staggering' .caused by re-equip.ping with a new type of aeroplane .or a 
big wastage ·turnover, ete:-) if by so doing there is a risk of failure to 
meet the needs of the flying programme. 

(v) See tha:t the flyi:o.g hours of aeroplanes are expended in such a way as to 
create an even flow of inspection arisings. Careful ' staggering ' in this 
respect is of paratnount importance. 

(vi) Be p,epared to undertake night shifts, especially on minor inspections and 
minor repair work, in order to catch up with the optimum state of ser­
viceability. Delays in excess of the calculated average time Qn work 
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.of this nature not only throw out of ,phase the ev.en flow o-f .:work, .but the­
effects become cumulative by increasing th.e intensity of use o{ the ser­
viceable balance, which in turn increases the frequency ol routine inspec­
tions. 

(vji) Aim at keeping the strength of maintenance personnel up to establishment_ 
To this end it is essential that no effort should be spared in letting A.O. 
i/c Records know of the unit's needs and if necessary calling on Group 
Headquarters for assistance. In tbis connection it is to be remembered 
that aircrafthands are almost, if not ent'trely, as important to maintenance 
as are technical tradesmen, since their non-availability necessitates the 
mis-employment of airmen of the skilled trades on work for which the 
former a.re established. It .cannot be too strong1y em_pha.sised that the 
practice of units regarding aircrafthands of the maintenance organi­
sation as a source from which to draw for .other duties can lead only to a . 
diminution of the maintenance effort. It is expected that an A.M.0. 
on .this subject will shortly be issued, whereby aircrafthands for mainte­
nam,e .will be annotated with a suffix ' S ' to denote · Servicing.• 

(viii) "Encourage esprit de cv-rps within the maintenance organisation by all 
means possil;>le. Let it be known and constantly stressed that, although 
·their task is unspectacular and they are working, as it were, behind the 
scenes, -the flying training effort, and therefore the war effort, is basically­
de_pendent on maintenance and the individual efforts of every man. 

Occasional talks to N.C.O's, displays of graphical illustrations of the­
training progress, and even an honours list of ex-pupils of the unit who­
have been awarded decorations will do much to achieve this object, This 
is all part. of the general subject of welfare, and individual attention to­
the well-being of maintenance personnel will be reflected in their work. 
This is particularly pertinent to the ·Wiug Maintenance organisation in 
which the proportion of officers to men is considerably lower than is, 
normally the case. 

(ix) ·See tbat-.m;;iintenance peTlioxmel are given prean-anged days off·w.henov~r 
possible and that they realise that this concession is largely dependent. 
on the results of their efforts. 

(x) Keep constantly in mind the need for close liaison with the Station Equip-· 
ment Officer with a view to achieving the necessary co-ordination of effort. 
to meet .requirements in equipment and spare parts, 

(xi) 

(xi} 

Frequent reviews of the unit's spare part stock position are essential. 
Bear in mind that the tally card data will not include those spares known to­
be required in the future but which have not hitherto been demanded. 

Ensure that as far as is possible spares requirements for individual aeroplanes, 
due -in -the near future ·for a routine inspection, are anticipated by the­
A.0.C. Demands, 

Do not be discouraged by any general lack of spares, and remember 
that it is only by a 1mit raising its • B · demands for stock items that the 
M:P.O. can assess requirements for provisioning action. 

Make sure tbat the standard of inspection and repair work is of the highest 
order. 

Quality must never be sacrificed for speed, well carried out periodical 
inspections will do much to eliminate petty unserviceability of aeroplanes 
in use, aod this is particularly true of the daily inspection.. 

12. That the ideal -state as represented by the unit's maintenance Table wfil, 
seldom, if ever, be achieved is only to be expected, but diligence and foresight will 
do much to reduce the divergence between theory and practice. 

13. The RoyaJ Air Forne flies on its maintenance. At no t ime let it be said that 
maintenance has failed to meet the demands of training, unless it be for reasons 
beyond .the control of.those respon~ible for its planning and execution. 
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Specimen Malritenance Planning Table, using as an example S.F.T.S. 
Figures (Aeroplane Establishment 72 I.E. and 36 I.R.= 108) 

Fa tors Data Notes 

Pupil Population .. .. 200 Due allowance Iequires to be made 
for wastage. 

HO\IIS per pupil . . .. 72 

Length of Course . . .. 10 weeks 

Syllabus hours per month .. 5,760 

Incidental flying. (10% of 576 The statistical figure used by Air 
syllabus hours) Ministry for this type of llOD· 

productive flying is 10% of syllabus 
hours. It is intended to cover 
weather tests : aeroplane tests 
alter inspection, repair, adjustment 
or modification ; ferrying and 
communication flights, etc. 

- -
Total hours per month of 6,336 Th.e four-week month requires to be 

four weeks. used since courses are on a weekly 
basis. 

Inspection arisings per four Major 26 
weeks. Minor 132 

(i) Majors .. . . . , 12 (i), & (ii) These figures are anived at 
{ii) Minors . . . . .. 6 by, assuming 10-14 days for a 

major inspection and one day for 
a minor, using six working days a 
week. 

{iii) Repairs .. . . .. 12 (iiil This figure is statistical. 
(iv All units' establishments reflect 

these figures in the remarks column 
oi the Maintenance and Servicing 

~ 
Squadrons where allowances for 
inspections and repairs are quoted 

+':-::i as' gangs.' A .0 

~8 (v) It is very important to bear in 

J~ mind that these figures indicate a 
measure of' Unit Capacity.' particu-

"' larly in relation to F.T.C.A.[, Cl 
::, 

' Section ' M' procedure as regards 
'Crash' categorisation and re-
quests for outside aid on otbei 

-- work. 
Total .. .. 30 --

No. of A/c as a constant' in- 64- It has been established by Air Staff, 
use · figure. H.Q.F.T.C., that this number, if 

constantly available, will meet the 
normal flying training reqoire, 
ments. The I.E. figure of 72 may, 
however, be employed whenever 
it becomes necessary to make good 
'below par • flying hours. The 
serviceable aeroplane figure should 
therefore never fall below 72, tbe 
I .E ., or 67% oJ the total at 108. 
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Specimen Maintenance Planning Table--contd. 

Factors 

Float .. 

l-'lyiog hoQrs per four weeks 
' in-use ' aeroplanes. 

Flying hours per day for 365 
days per year for ' in-use ' 
aeroplanes .. 

Flying hours per day to be 
aimed at for ' in-use ' 
-aeroplanes-Summ,er .. 

Winter . , 

Data 

14 

99 

3-5 

Notes 

Tbis figure is the difference between 
the sum of the ' in-use ' and the 
constantly unserviceable totals a.nd 
tbe total establishment. It repre­
sents an allowance to coV'er 
(i) Shortages of spaies, (ii) Delays 
in wastage, repli.\cements, etc. 
As, however, unserviceability due 
to shortages of spares has for some 
time stood at approximately 10%, 
a narrow margin of three is all 
that remains in practice, thus mak­
ing the aim of keeping tbe .ser­
viceable figure at 67%, alth01,1gh 
theoretically possible, seldom 
attainable. A forecast improve.­
ment in the spares position will , 
when realised, naturally improve 
this ' in-hand · balance. 

This figure takes as a basis the con­
stant • in-use ' figure of 64 aero­
planes and indicates the iDtensity 
of use dictated by tp.e flying training 
syllabus. The average for 108 
(the I.E. plus the 1.R.) is 59. 

A theoretical figure that takes no 
account of the weather factor. lf 
aimed at it would lead to .high 
peaks of flying intensity after bad 
weather periods, makiJlg it difficult, 
if not impossible, for maintenance 
to catch up. 

These figures make allowance for the 
weather factor. Air Ministry stati.$-­
tics sbow that in, summer 0·8 and in 
winter 0·6 days should be fit for 
flying. lf this intensity is achieved 
it should be necessary only to make 
up for 'above the average I bad 
weather. 

Notes li) It will be seen from these ~lculations that the term I.R. is in these days a 
misnomer and that the allowance it represents is intended to cover uo-

31 

serviceability. -

(ii) In making calculations for Civil Operated Units the average times allowed 
for inspections are :-

Part 11 

Part Ill 

Part IV 

One day. 

Three days. 

Seven day$. 

These are statistical µgures collected from C.O.U.'s. 
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APPENDIX 20 

LIST OF CONTENTS OF COASTAL COMMAND PUBLICATIONS 
ON PLANN~D FLYING AND PLANNED MAINTENANCE 

Part I 
General Instructions on Planned Flying and Planned Maintenance 

and its Application to the Cmnmand 

Appendix A. 
Appendix B. 

Appendix C. 

Appendix D. 
Appendix E. 

Appendix F. 
Appendix G. 
Appendix H. 
Appendix J. 

Appendix K. 
Appendix L. 
Appendix M. 
Appendix N. 
Appendix 0. 
Appendix P. 

Operatione,J1 Role and Maiotenance Categorisation. 
Scales of Effort-

(i) Routine. 
(ii) Variable Opportunity. 

(iii) Fleeting Opportunity. 
Weekly Record of Planned Flying. (Forms CCPF/1.) 

Part II 

MaJntenance Instructions 
Specimen Task Chart for Routine Squadron. 
Specimen Task Chart for Rout4Je, Variable and Fleeting 

Opportunity Squadrons. 
Conspectus Return. Details . 
Diagram of Variable Opportunity. 
Diagram of the effect of bad planning. 
Records required. 

Part III 
Servicing Wing Organisation 
List of Definitions. 
Diagram of Station Organisation. 
Definition of Duties. 
Relationship between Station and Wing Specialists. 
Disciplinary Control- Daily Servicing Personnel. 
Accounting Instructions. 

Part IV 
General Instructions on Planned Flying and Planned Maintenance 

at Operational Training Unlts 
- Appendix S. 1-

Appendix T . 
Appendix U. 
Appendix V. 
Appendix W . 

Prefa:ce. 
--etiapter I. 
Chapter II. 

Chapter LlI. 

Chapter IV . 

Task Chart for a Training Unit. 
Weekly Return of Planned Flying. (Form CCPFfT.) 
Aircraft Flying Hours Availability Chart. 
Aircraft Time Sheet'. 
Squadron Daily Record. 

Part V 
The Approach to a System 

Introduction by the Air Member for Personnel. 
The Reply to a Challenge. 
Statistics, Records and System of Task and Maooing 

Control. 
The Calculation of Flying Tas)cs and Establishments of 

Servicing and Specialist Personnel. 
The Effect of Alteration in Training Flying on the Total 

Flying Effort of an Operational Squadron, 

1 There were no Appendices I. Q or R. 
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APPENDIX 21 

REPORT BY THE DIRECTORATE OF SERVICING AND 
MAINTENANCE, AIR MINISTRY, ON THE BENEFITS ACCRUING 
FROM PLANNED FLYING AND PLANNED SERVICING IN COASTAL 

COMMAND, DATED 16 APRIL 1944 

1. In general, the increase in flying hours per technical man bas been achieved 
by two means : (a) increasing the flying hours per aircraft and leaving the ratio of 
technical men to aircraft untouched, (b) leaving the flying hours per aircraft the same 
and reducing the number of technical men per aircraft. Where method (a) bas 
been used it has meant also an increase in flying hours per airfield and in flying hours 
per non-technical man; in fact, a proportional increase in the return from aU the 
resources of the Command allocated to those squadroI;lS. Where method (b) has 
been used it has meant that a certain number o{ technical men have been surrendered. 

2. In the greater part of the Command (of the order of 70 per cent.) the saving 
bas been by method (a) and in the remaining- 30 per cent. by method (b). Assess~ 
men t of the saving in man-power has been based on a comparison of flying effort of the 
operational squadrons in the su01mer of 1942 (pre-planning) and the summer of 
1943 when planning had been introduced. This investigation has presented many 
difficulties because of the number of variable factors, e.g. strength of manning and 
squadron role, for which allowances had to be made. Another difficulty has been 
the incompleteness of data for 1942, when full and essential records were not kept, 
and to some extent for 1943, and the inherent uncertainties in the situation, such as 
weather and operational opportunity. The resulting estimate is an approximation 
expressed as a central value between certain degrees of likely error. 

3. On this basis, taking a11 types of aircraft in all squadrons, the total flying hours 
achieved in the period June to December 1943 were 200,558, against a calculated 
achievement for the same period on 1942 standards of 140,380, giving an overall 
increase of 43 per cent. in flying hours per man. This represents a weighted average 
for all squadrons. The arithmetic mean of the percentage increases by type of 
aircraft, which also has some claim to attention as an index of qualitative gain, shows 
an increase of 61 per cent. in flying hours per man over the 1942 standard. A table 
of the relevant figures is given as an AJ;U1ex. 

4. The above comparison accepts the actual achievement in 1943 a.s the test of 
success, but it is certainly clear that there were more flying hours available than 
were used, and there is some evidence that the need has lessened. 1t would appear 
that the inherent flexibility of the scheme was not called into play for the adj ustrnent 
of resources t o meet the changiog tempo ot the Atlantic war ; nor could it have been 
so, since manning control was not operative in the Command until last January. 
If manning control had been in operation, it is reasonab\e to assume that a greater 
flying effort would have been achieved. There are also limits to the extent to which 
Commands can be expected to offer up man-power during a temporary lull without 
a reasonable expectation of their inu:nedi~te replacement when needed. 

5. Method (b) (applied to some 30 per cent. of the Command) represented an initial 
sui::.dnder to Air Ministry of 1,300 men. In addition to this direct reduction of 
man-power, and to the saving by increased scale of effort outlined above, there is 
another factor to be accounted for. This is the saving of 5,000 men, resulting from 
the establishments review after decentraJisation. While it is true that decentrali­
sation of establishments was considered by D.O.Est. independently of the Coastal 
Command scheme, it must be remembered that such decentralisation is an inherent 
part of the scheme. This saving of 5,000 men is, therefore, also in some measure 
due to P.F.P.S. 
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6. Notwithstanding the difficulties of separating out the methods and organisation 
of the Command from the whole changing scene in which it operates, there is clear 
evidence that the scheme is not yet fully working. Coastal Command itself bas a 
long way to go before it reaches its own standards. These standards have been 
demonstrated to be within the capacity of the technical organisation : the extent 
to which the operational organisation will be able to improve on its present use of 
the flying hours available will be awaited with interest. 

Aircraft Type 

1 

Beaufighter . . . . 
Catalina . . .. 
Fortress . . .. 
Halifax .. . ' 
Hampden . . .. 
Hudson . . . . 
Liberator . . .. 
Sunderland . . .. 
Wellington . . .. 

Weighte~ Average 

ANNEX 

Flying hours per man 

1942 1943 

2 3 

2·3 3·0 
2·9 4 ·8 
1·75 2·45 
- -
l·S 4·9 
3-S 6·6 
2·3 3·2 
1·8 2·8 
3.3 3 ·6 

Common Average 

Col. 5 
Col6 - l ·43 
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1943 
1942 

4 

1 ·3 
1·65 
l ·4 
-

2·7 
1·87 
1·39 
l ·51 
1·09 

l ·61 

Flying hours 

Achieved Col. 5 
in 

Col. 4 1943 

5 6 

21,787 16,750 
19,629 11,900 

5,815 4,150 
9,923 9,923 

10,404 3,860 
34,693 18,500 
30,185 21.700 
32,357 20,800 
35,765 32,800 

200,558 140,383 



APPENDIX 22 

COPY OF LETTER DATED 23 JULY 1945, FROM HEADQUARTERS. 
FIGHTER COMMAND, ON AIRCRAFT SERVICING 1 

Sir, 
I have the honour to submit that research into th.e present.day servicing organi­

sation and a critical analysis of aircraft inspection schedules indicate the need for :-
(a) More direct ion on, and understandin,g of, the servicing organisation. 
(b) Inspection Schedules more in keeping with present and contemplated 

servicing practices. 
(c) More guidance to Engineer Officers aod N.C.O. tradesmen. 
{d} Better tools and workshops Jay-out. 

Some of the criticisms and suggested remedies are well known but they are 
included in order to present a coherent picture of the problems wa.it;ug to be solved. 

2. Pre$eO.t-day methods, and the iusistence on progressive decrease.s io tum­
roupd time, dictate that whenever possible, the exploded and its counterpart, the 
bay system of servicing will be utilised. The extent of application of this system 
of servicing depends largely on the number of established aircraft and oo the type 
of servicing required, but certain items are always serviced away from the aircraft. 
Tlie R.T.P. aircraft servic,ing schedule does not cater for the ' bay' system and 
tradesmen, therefore, are called upon to sign for work with which they have had 
no dealing. Separate bay schedules must be prepared to correct this failing. Fur­
ther, there are no regulations for the recording of servicing carried out in bays and 
sections. To meet this last requirement, Fighter Command has produced a Compo­
nent Servicing Record Book (see Appendix' A') , 

3. Inspection Schedules must take the form and substance of a useful guide. 
ibe legal tone, -the constant repetition , the inclusion of certain items impossible to 
execute and the array of A.M.O., K .R. and A.P. reference numbers found in the 
present Schedule confuse a tradesman and have brought it into disrepute. At 
Appendix ' B • i$ a set of cards prepared for the Minor/Major Inspection of the 
Mosquito to overcome th~se drawbacks. The schedule is written in card form for 
ease of band.ling, with due regard to economical gang size, so that each tradesman 
has his own card. The clauses are brief directives arranged in sequence of operation 
and include only those items which are carried out on the aircraft. Separate cards 
are prepared f r bay servicing. 

4. At A peodix ' C' is an outline for a servicing mauual in which will be pro­
duced all the general and type servicing instructions considered necessary to 
efficient servicing. The manual must be printed in sufficient quantities to be 
conveniently available to the working tradesman. 

5. The adoption of card schedules and bay servicing result in simpler schedules 
because inspectional clauses which are common to all types are not repeated con­
tinuously as at present, e.g. a card produced for a constant speed unit covers all 
similar C.S.U.s in the R.A.F. All cross references and instructions now repeated 
in every schedule appear once in the servicing manual. By these means, the present 
bogey o( amel}dments is :reduced to a minimum. The card tells the tradesman 
what to do, the manual tells him how to do it. 

6. A Fighter Command Engineer Staff 1nstruction is in the course oi preparation 
to give more guidance to Engineer Officers in technical organisation and admini­
strative matters. Appendix · D ' gives an outlille 0£ the intended approach to 
this problem and is submitted for consideration as an R.A.F. requirement. 

7. At Appendices 'E · 1µ1d 'F' are criticisms of the present organisation with 
certain recommendations to correct its shortcomings. 

l Fighter Comm;i.nd File S.37547/En.g. 
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8. The foregoing, and attached Appendices, make plain the fact tbat there is a 
wide field still to be explored before R.A.F. Servicing is placed on economical lines 
from the man-power and method points of view. The matter and recommendations 
submitted are not intended to be all-embracing, nor are they submitted as technical 
documents. They are an attempt to show that a review of the whole servicing 
system is due. 

9. It is known that many servicing problems are under active investigation by 
Air Ministry, M.A.P. and Commands, but it is considered that if servicing methods 
and technical organisation are to be efficient they must be subject to a de.finite 
policy and removed from the undue influence which can be exerted by Departments, 
Commands or even individuals in the servicing chain. A large part of the research 
is concerned with small but important details which can only be explored in direct 
contact with aircraft. The suggestion, therefore, is to have a central authority to 
define policy, backed by a servicing development unit. working under R.A.F. 
conditions, to supply the detail. 

I have the honour to be, 
Sir, 

Your obedient Servant, 
Reference:-FC/S.37547 /Eng. 

---
Air Vice-Marshal, 

Air Officer i/c Administration, 
Fighter Command. 

A, BAY SERVICING 
Card Schedules 

1. To meet the needs of bay servicing it is necessary to extract from the aircraft 
schedule those clauses which cover servicing carried out away from the aircraft 
and to reproduce them in some other form. As the card schedule has been accepted 
in principle it is reasonable to suggest that the extracted clauses are also produced 
in card form. If considered necessary they can be given the number of appropriate 
A.P. and become Vol. II Part 2 of that publication; The principle cab be e.:i..i:ended 
to cover all requirements, but at the present stage it may be better to confine bay 
schedules to all those items which it is universal practice to service away from the 
aircraft. C.T.O.s would be advised to extract from the aircraft schedules other 
clauses to cover any extension of bay servicing practice. 

2. These cards, once produced, would be of almost universal application. A card 
covering generators would apply to all generators whether .fitted to single-engined 
or multi-engined aircraft. The aircraft schedule would detail the frequency of the 
ipspection. A Merlin engi11e is a Merlin engine in whatever aircraft it is installed 
so that cards written once for a mark of Merlin engine would suffice for all needs, 
but again, the au-craft schedule would detail tbe frequency of the inspection. 

Servicin~ Record Book 
3. To record bay servicing it is necessary to introduce a new type of form as it 

would be clearly impracticable to record such servicing on the Form 700. To meet 
this need the Fighter Command Component Servicing Record Book bas been 
evolved. It is self-explanatory and is now in use on all Fightec Stations. Aircraft 
and M.T. components, annament, ground equipment, glider ropes, wireless etc., 
etc., all come within its scope. To back up the card schedule all bays should hold 
a copy of the A.P. covering its functions, e.g. a generator bay would hold the 
appropriate parts of A.P.1095. 

4. If a component's life is to be recorded it should be etched O( painted on the 
item and suitable entries in the record book and Form 700 when it is refitted should 
pxovide the complete history. 

5. A specimen of the F.C. book and servicing bay card schedules are attached. 
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B. AIRCRAFT SCHEDULES 
l. Current practice provides a schedule in book form which is rarely used by 

the man doing the job. A tradesman will read the schedule in an office, go away 
and do the inspection and return to the office to sign the Form 700. Certain air­
craft schedules have been produced by Commands, in card form, with accompanying 
slips for recording progress. This is a step in the right direction but it is submitted 
that R.T.P. should provide this requirement if only to standardise the size and 
application of the card system and to save the time spent in writing a schedule 
which eventually has to be re-written. 

2. If the suggestions made in Appendix ' A• are adopted a considerable reduction 
in the size and composition of the aircraft servicing schedule is achieved. If all 
the present cross-references, legalities and repetitions are also omitted a further 
reduction takes place. R.T.P. authors would then have the comparatively simple 
job of writing a schedule for the aircraft and its fixed components and nominating 
the bay schedule cards, already in being, to cover all the removable equipment. 
By thi.9 means it may be possible to produce the schedule for a new type of aircraft 
at the same time as the aircraft goes into service. 

3. The next step is to get th.e clause.~ into the best order for carrying them out, 
and to arrange them according to the most economical gang size. The cards th.en 
fulfil three 'Iunctions, they tell the tradesman what to do, the best order to do it 
in and indicate the most economical gang to do the job. Due regard must be paid 
to staggering • bottle-neck' groups, e.g. the cockpit groups for the Mosquito should 
appear as the firgt item on the instrument repairer's card and the last on the air­
frame card. 

4. Having extracted all the bay servicing clauses the appropriate clauses of the 
aircraft schedule for the C.S.U. inspection, for example, would read:-' Remo~ 
constant speed unit and refit serviced item.' In short the wording of the cla~ 
now covering sparking plugs would be ex.tended to all removable items. 

Use of Inspection Cards, Slips and Pro~ress Cards 
5. It is suggested that the card be folded to contain a small slip on which Ls 

printed the clause titles in sequence of operation with provision for the tradesman's 
signature, indication of rectification, the supervisory N.C.O's signature and air~ 
craft and inspection details. Should a modification or amendment alter the sequence 
of operations a new slip only would have to be. printed. 

6. The card with slip would be issued to the tradesman to be used on the job. The 
tradesman to sign the slip as he completes each clause. A rectification or repair 
is indicated by a ' + ·, in the rectification colu!llll, It is the junior N.C.O's (gang­
leader) responsibility to check such rectification or repair and to make a suitable 
entry in the Form 700. The senior N.C.O. to countersign the entry signifying 
that he has checked the work and is satisfied that it has been -properly carried out, 
The completed slip is to be signed by the junior N .C,O. responsible for the work of 
the particular tradesman. On completion of the inspection the senior N.C.O.s of 
each trade concerned in the inspection are to sign the Form 700. and the effect of 
such signature is, that they have checked the work aod the inspections have been 
satisfactorily carried out. By this means the tradesman sta.ys on the job and the 
N.C.O.s assume responsibility co=ensurate with their rank and experience. The 
present insertion sheet in the Fann 700 would be unnecessary. 

7. It is suggested that the slips are filed by the C. T.O. and become waste material 
when the next inspection of increased ilfiportance is completed. The Form 700 
bas the signature of the responsible N.C.O.s. The slips would also be used to assess 
the need for amendment action to the servicing schedule. 

8. In the past little guid.,.nce has been given to Engineer Officers or Senior N,C.O.s 
on methods of progressing inspections. Attachment 'B, is one suggested method. 
Normally a senior N.C.O. would be given more than one aircraft to supervise and 
he would then be able to compensate for hold-ups by switching his available man­
power. The inspection cards and slips would prevent any likelihood of inspections 
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being missed or duplicated. The progress cards would be non-consumable and would 
not become a permanent record. They would give a picture of progress on several 
inspections and so train N .C.O.s to supervise and organise rati.onally. 

C. SERVICING MANUAL 
l. A servicing manual is necessary to provide backing for the card system of 

inspection and progressing. Its primaty purpose is to place technical information 
necessary to the inspection ' on the job ' with tb.e tradesman. It has been found 
that A.P., A.M.O, and K.R, references in the Inspection Schedule do not convey 
very much to a tradesman, and that the instructional sheets preceding each of the 
sections are never read. Further, no allowance in man-hours is made for a series 
of reference visits to the Unit Library by working tradesmen and which would be 
necessary if he conformed to the present schedule. The references given in the 
schedules constitute an amendment requisite to the extent that whenever leaflets 
or orders are issued, amended or cancelled, the references must receive amendment 
treatment to bring them up to date. This amendment action is unnecessary and 
quite impracticable. Material is written into a· schedule which not only duplicates 
tne Volµme I, A.M.O. and A.P. information, but is repeated again and again in 
the various sections of the schedules, and in all the schedules produced. It follows 
of necessjty that an amendment to this type of infotmation in its original form 
is also endlessly and needlessly repeated whenever it appears in all sections of all 
Inspection Schedules. Further, a trend is apparent that whenever a reference is 
made in a schedule to certain components or faults, an A.P. or other reference 
appears automatically. For example, the word •corrosion' never appears without 
a reference to A.P .1464 Leaflet D .131, which leaflet contains a long screed givlng a 
large amount of detail on all the varying forms of corrosion ; this information should 
be basic engineering knowledge possessed by all personnel connected with aircraft 
servicing and as such is ideal material for the suggested m,anual. 

. 2. The specimen attached is in the nature of a series of extracts from aircraft 
inspectional schedules, A.M.O.s and A.P.1464, amplified by certain other servicing 
information. It also attempts to lay down a definite seque.nce for an iDspectional 
routine. The information is classified as -• General Servicing,' i.~. information 
applicable to all types of aircraft and• Specific to Type,' i.e. information explaining 
the peculiarities of a certain type or a certain mark of aircraft. 

3. If material such as that contained i.n the manual is produced by trades, it will 
end the unnecessary repetition appearing in all servicing schedules and Volumes I, 
Certain information could also be included w.hich hitherto has not been available 
to the men on the job, e.g. details on water s~akage. The servicing material in 
the ' Type ' Air Publications should be condensed into this manual. A man should 
not be called upon to leave his job to refer to an A .P. and therefore the sca1e of 
issue of the suggested manual would be based on the number of aircraft on inspection. 
This is a calculable figure already known and presents no difficulty. 

4. The manual constitutes a basis for technical training. It should produce a 
mechanic capable of engine ground running and general servicing as against the 
mechanic now produced who is vag'uely aware of the range of temper colours and 
totally unaware of the many basic servicing procedures. This is borne out by the 
repeated guidance given in the present schedules prohibiting the use of rag for 
cleaning filters in all sections in any clause containing the word ' filter.' This 
should be basic knowledge. Further, it is a means of keeping a tradesman abreast 
of technical instructions and should improve his servicing knowledge. If written 
in the style of the suggested card, i.e. in simple, direct language, it will be an 
improvement on the legal wording given to the present scbedule. 

5. Drawings to assist in servicing should be produced in the Type Servicing 
Manual, as Appendices. 

6. The manual is a step towards the condensation of servicing material common 
to all types under one cover, and the servicing material pec·uliar to a type also 
under one cover. It largely renders the present Volumes I redundant, particularly 
where a series of volumes are produced for a series of marks of aircraft off the 
main type. A.P.1464 and remaining parts of the aircraft v-olumes would be required 
to carry the type of information which is not required on the job. 
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D. UNIT ORGANISATION 
1. It is obvious that no amount of slide rule calculation in the preparation of 

establishments is sufficient to ensure full economical employment for established 
personnel. A calculated establishment gives the minimum number of personnel to 
be employed with due allowance for certain wastage in man-hours. Method is 
required to ensure that these personnel give maximum output. A &'Uccessful Unit 
owes this fact to the initiative of the man on the spot rather than the direction 
given by higher authority. To ensure that man-power is employed ec-onomically, a 
directive for a standardised system should be issued. The following is suggested 
as the minimum directive required as the basis for a servicing organisation so that 
a C.T.O. administers rather than invents a system. 

(a} Running Control. Systems of running control to be laid down for the whole 
of the servicing carried out on a Unit. That is, a system for the control 
of Daily Servicing, safety equipment sections, ground equipment bays, 
instrument sections and electrical sections and all bays functioning. 
Such system to be a measure of output and a serviceability indicator. 

(b) Duties and Responsibilities. Duties and responsibilities of appointments in 
a servicing organisation to be specifically defined with clear indications 
as to duties with regard to the maintenance of • running control.' At 
the moment a C.T.O. is free to appoint any officer to take charge of any 
sub-department. 

(c) Bay Servicing. All_ bays and sections to be standard. Drawings of lay-out 
(to include auxiliary power) to be made available, with details of equip­
ment required withln a bay or section. Part~cular •reference to be made 
to the am{)ttnt of floor space required-this to avoid local • battles • with 
W.D. and other claimants to floor space. All non-standardised equipment, 
tools, rigs, test benches made on a Unit to meet a requirement to be sub­
mitted to the higher authority for adoption as required, so that improve­
ments _are progressive, assured and based on experience. 

(d) Aim•aft Servicing. A directive to place all aircraft servicing to Minor and 
Major inspection standards on the bay system. The hangar to be sub­
divided into bays, the following to be contained in each bay. 

(i) Special tools, ground equipment in adequate supply. Scaling to be 
carried out so that a bay is completely stocked, 'with particular 
regard to the requirements of multi-engined aircraft where more 
than one fi.tter gang is employed. 

(ii) Consumable spares (A.G.S. and Specific to type). 

(iii) Serviceable components in the • removable · category. Spares of 
these items to be scaled to make this possible. 

(iv) Racks for oowlings and removable items. 
(v) Recording desk, this item to carry provision for trade cards, servicing 

manual, progress card and Form 700 so that recording is centralised 
on the aircraft. 

The adoption of the bay inspection system for aircraft servicing will 
eliminate much loss of time due to • fetch and carry ' of spares and special 
tools. At the present time, all stores are centralised, as are most special 
tools, a tradesman not only leaves the job to go to the stores for a tool 
or a spare, but is liable to waste considerable time in searching for items 
which are • loaned out.' Recording away from the aircraft also wastes 
time. The key is that all possible accoutrements are mustered on the 
job. 

(e} Man-Management. A guide to be published on the best methods of man­
management and general organisation and administration. 

2. It may be contended that such direction is unnecessary a .nd expensive but a 
visit to any well-run factory shows plainly the degree of importance placed on 
method, and control by civil industry, where competition is keen and efficiency 
essential if the factory is to continue in production. 
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E. TOOLS AND EQUIPMENT 

1. On every change of station, unit, ftight, throughout an ai..rman's career, he 
has to return his tool kit on departure .i.nd draw another on arrival. In times of 
stress during the past five years it bas been necessary on occasions for airmen to 
take their tool kits with them on posting. It is doubtful if the subsequent voucher 
.action bas ever caugbt up with the airman. The tool box itself is an unwieldy item, 
<:ontaining such unnecessary tools as chisels, fitter.;' squares, dividers, calipe.s, etc. 
It is suggested that each tradesman be issued with a tool roll, at the completion of 
.his training, to be bis personal property, but subject to inspection, and with a small 
-upkeep allowance to foster care of tools. By this means any worth-while trades­
man would progressively equip himself more ably to do his work and when be 
leaves the R.A.F. he has the wherewithal to continue his trade. Appeals by dis­
-charged airmen to the R.A.F. Benevolent Fund for tools would not occur. 

2. In order to quickly carry out certain specialist jobs, the standard tools being 
inefficient, the tradesman manufactures his own tools. This points to the require­
ment for more special tools in a tradesman's kit and so eliminate the waste of time 
«casioned by :-

(a} borrowing, brought about by niggardly scales; 
(b) ' making do, with issued items ; 
(c) local manufacture. 

This does not mean that every Fitter E should have a Merlin tool kit but it does 
mean that small special tools, such as the odd sizes of B.A. box spanners, a.re made 
available in ample quantities. An economy in the elaborate and expensive makers' 
t-ool kits would mote than offset the small expenditure involved. 

3. Ladders, steps, trestles at present issued are too ' universal ' to be a success 
-On a particular type. These items Should be made for the job in hand. The economy 
bogey should be dispelled. It is more economical to make an Item to suit a job and 
to control it, than to make thousands of ' make do ' items under largesse issue. A 
typical example of what can be achieved under the present system is the standard 
universal platform trestle. M.U.s and stations have a magnificent crop of these 
useless items. This type of trestle, because of its universal application, must be 
built to a higher factor of safety and be heavier and carry more fittings than the 
one ideal for the job. If universal application is required it is suggested that a 
platform trestle is built of light material on the Meccano principle. It is known 
that light alloy trestles are being developed·. These comments merely stress the 
need for them. 

4_ More encouragement should be given to tradesmen to devise tools and improved 
methods of servicing. This also to include aircraft modification to improve 
accessibility. 

- 5. Scales of equipment are at present based on U.E. aircraft, without any regard 
to the amount of servicing. A more elastic scaling is desirable, to be based on gross 
in-use aircraft and aircraft under repair and inspection. These are calculated 
:figures on which personnel establishments are based and therefore should be used 
for calculating the amomu of equipment the tradesm,en, so established, will use, 
A bay, be it a sparking plug bay or minor inspection bay. should be complete. No 
rigid scale to be laid down so that local requirements and dispersal conditions can 
be met. Something akin to the equipment which is ' laid on ' in any modern garage 
should be the aim, i.e. that cleaning, spraying, lubricating and similar operations 
should be studied, and suitable equipment evolved for high-speed servicing. 

Genel'Sl 
6. By concentrating all equipment where it is wanted by the tradesman, the 

waste of time wbich now occurs in I fetching and carrying', searching for tools, 
recording, etc., etc., would be avoided. 1t is desired to emphasise that there is 
nothing in the foregoing which obstructs mobility, the opposite being true if for 
• bays ' one reads · specially equipped vehicl.es.' 
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F. MAN-POWER AND FACILITIES-GENERAL 
RECOMMENDATIONS 

Domestic Issues 
l. The -present domestic organisation on a station is obviously not aware of 

the high priority of economic employment of servicing personnel At a very high 
level a special department computes establishments to tine fractions of a man, 
and at Unit level misguided persons are wasting the labour potential without 
restraint. In an accompanying Appendix an attempt was made to prove the 
requirements to place equipment and tradesmen on an aircraft to be serviced and 
to keep them there. Obviously, if this is done, the high wastage rate in man-hours 
caused by domestic arrangements on the stations is justified still less. The whole 
of a main R. and I. Squadron is technically .' on strike• during the period allotted 
to pay parade, particularly if a system is used where tradesmen report to the 
paying centre by alphabetical block. Tbe name argument applies to clothing and 
sick parades, E.V.T. courses., Backers-Up courses, Tabloid courses, etc., etc. A 
new outlook is requi,red if maximum output is to be possible; it should be based 
on the fact that a tradesman is a finely calculated item of equipment who must be 
"kept 'on the job' as much as possible, and not a source of man-power to be used 
or wasted indiscriminately. 

Workshop Facilities 
2. Workshops at present are built as permanent buildings with fixed internal 

sub-divisions. These shops do not lend themselves to adaptations or enlargements 
dictated by change of equipment, neither do they meet the requirements for bay 
&ervicing. Station Workshops should be built with only the outside structure 
permanent and with partitions capable of being moved to meet the requirement of 
the particular type of aircraft being serviced. The logical end of ba.y servicing, is 
that all removable components are sent to a servicing centre and serviceable items 
are issued for fi.tment. Since this requirement embraces engines, power plants, 
constant speed units, generators, undercarriages, most electrical equipment and 
instruments, etc., etc., a new style of building is required under new conception, 
administration and establishment. 
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APPENDIX 23 

THE MONTHLY PERCENTAGE OF SERVICEABLE AIRCRAFT IN 
BOMBER COMMAND 

OCTOBER 1940 TO APRIL 1945 

Year- Month 
Percentage of 

Year Month 
Percentage of 

A/C Serviceable A/C Serviceable 

1940 October . ' 90-3 1943 January '. 66·6 
November '. 81 ·9 February . ' 61·5 
December .. 81 · l March . ' 68·3 

1941 January '. 82·1 April . . 76·4 
February .. 82·5 May .. . . 75·0 
March . . 83·3 .. June ' . 77·1 
April .. 80·8 July .. . ' 78·1 
May .. . . 79·4 August . . 75·9 
June ' . 74·0 September . . 75·4 
July .. '. 70·6 October '. 78·2 
August . ' 73·2 l'J"ovember ' ' 79·0 
September 

'' 
72·6 December .. 78·4 

October .. 73·4 1944 January . ' 78·4 
November . . 73·4 February .. 78·4 
December . . 77.9 March .. 76·0 

1942 January .. 75·1 April . ' 78·9 
February .. 73·0 May . . 79·8 
March . . 75·.9 June .. 82·9 
April . . 65·3 July .. .. 81·8 
May. , .. 78·9 August . . 78·8 
June .. 81 ·7 September . . 80·6 
July .. . . 83·1 October . . 78·9 
August . . 78·7 November .. 77·0 
September . . 72·8 December .. 78·7 
October . ' 73·9 1945 January .. 78·9 
November .. 77·0 February . . 78·5 
December .. 74·1 March '' 78·0 

I 
April '. 81·2 
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APPENDIX 24 

THE COMPOSITION AND DUTIES OF A REPAIR AND SALVAGE 
UNlT AND BASE DEPOT TO MAINTAIN AN OPERATIONAL AIR 
FORCE AS DESIGNED BY THE AIR MINISTRY FOR THE MlDDLE 

EAST IN JUNE 1940 

The composition of a Repair atld Salvage Unit was to be as follows:-
(a) Headquarters. · 
(b) Inspection and Repair Section for airframes, engines, airscrews. armament. 

plugs and ancillary equipment. 
(c) General Engineering Section. 
(d) M.T. Section. 
(e) Handling and Despatch Section. 
(f) Mobile Repair Sections (normally 2 per R.S.U.). 
(g) Mobile Salvage Sections (normally 2 per R.S.U.). 

The functions of a Repair and Salvage Unit were :-
(a) To assist squadrons in the repair of damaged aircraft i.n situ or where they 

forced landed. 
(b) To relieve squadrons of 180-hour inspections of aircraft and engines. 
(c) To assist squadrons with modifications within the working capacity of the 

R .S.U. 
(d) The salvage of aircraft and M.T. damaged beyond repair in situ. 
(e) The sorting of salved equipment and components to be :-

(i) Retained for further use. 
(ii) Returned to Base Depot for reconditioning. 

(iii) Returned to Air Stores Par-ks for reissue as serviceable equipment or 
because they were no longer required by the R.S.U. 

The Repair and Salvage Units were to be situated on aerodromes so that aircraft 
could be flown to them for overha~ and modification. If possible, the aerodromes 
were not to be those used by operational squadrons and it was technically essential' 
that some form of semi-permanent hangar accommodation be provided with hard 
floors and lighting facilities. 

Workshops vehicles (power and plant) were to be provided in order to render the 
R.S.U.s semi-mobil.e, and they were to be situated within a reasonable distance of 
a railhead to facilitate the disposal of salva~e and repairable equipment. 

The R.S.U .s were to be under the control of a Senior Maintenance Officer estab­
lished at Advanced Air Headquarters. His duties were mainly:-

(a) The control of the R.S.U.s. 
{b) To allocate and maintain a steady flow of work between the R.S.U.s, Ease 

Depots and Maintenance Units. -
(c) To maintain liaison between squadrons, R.S.U.s, Base Depots, Maintenance 

Units and t he Senior Repair and Maintenance Officer at Headquarters, 
R.A.F., Middle East. 

The essentia1 function of the Base Depot was to back up the Repair and Salvage 
Uriits and to undertake:-

(a) Limited repairs to airframes, engines, M.T. and ancillary equipment received 
from R.S.U.s and Depot Salvage Sections. Repairs to be by replacement 
only. 
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fb) Major overhauls of engines and airframes, erection of new aircraft, pa.eking 
of aircraft for despatch. 

(c) Salvage of aircraft in defined areas and outside those areas which could be 
reached by the R.S.U.s. 

(d) Repair in sit" of slightly damaged aircraft in areas defined in (c), whichever 
was the most economical method. 

(e) Despatch to Maintenance Units of all repairable equipment beyond the 
capacity of the Base Depot. 

(/) Reduction to scrap of all equipment beyond .repair, and the disposal of this 
scrap. 

(g) Repair of parachutes as carried out at a permanent station. 

The individual sections into which the Base Depot was to be divided were :­
(a) Depot Headquarters. 
(b) Chief Technical Officer. 

(c) Mobile Salvage Section. 
(d) Mobile Repair Section. 
(e) Salvage Handling Se1,-tion. 
(/) Airframe Repair Section. 
(g) Engine Repair Section. 
(h) Armament Repaii: Section, 

(i) Photographic Repair Section. 
(i) V.P. Airscrew Repair Section. 
(k) Instrument Repair Section. 

(l) Electrical and W /T Repair Section. 
(m) General Engineering Section, including:­

(i) Machine Sbop. 
(ii) Metal Workers' Shop. 

(iii) Tank and Radiator Shop. 
(iv) Carpenters' Shop. 

(n) Test aod Despatch Flight. 
(o) Aircraft Storage Section. 
(p) Equipment Holding Section. 
(q) M.T. Reserve Pool. 

Mobile Repair Parties for repairi.og aircraft in situ were to be provided by the 
Airframe and Engine Repair Sections. 

The Mobile Salvage Section was to be responsible for the collection of crashed 
aircraft which could not be repaired i1I situ in areas outside those which could be 
reached by the Salvage Sections of the'R.S.U.s. 

The Salvage Handling Section's work was to consist of sorting out all salvage 
returned by the R.S.U.s and the Depot Mobile Repair and Salvage Sections and 
categorise it into :-

(a) Provisionally repairable by the Base Depot. 
(b) Provisionally repairable by the Maintenance Units. 
(e-) Beyond economical repair. 

The remaining shops were to repair or assist in repair by replacement. adjustment 
or testing of equipment generally. 

The duties of the Test and Despatch Flight were to test the aircraft repaired by 
the Base Depot and to maintain the Depot communication aircraft. 

The Base Depot would not be mobile. 
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APPENDIX 26 

EXTRACTS FROM ADMINISTRATIVE PLAN AND 
MAINTENANCE PROJECT-CRUSADER 

Squadrons Comprising the Force 
1. The following squadrons will be allocated to A.O.C., Air Headquarters, 

Westero Desert, for the conduct of Crusader operations. 
Short-Range Fighters . . 12 Squadrons at 16 I.E. Aircraft 
Long-Range Fighters . . l at 16 I.E . 
.Medium Bombers and G.R. 10 at 16 I.E. 
Army Co-operation 3 at 12 I.E. 
Torpedo Bombers at 16 I.E. 
F.A.A. Bombers (2 Flights of 8 Air-

craft) 
Transport Squadron 
•Boston' Squadron (doubtful) 

* • 
Phases of the Operations 

• 

at 16 I .E. 
at 16 I.E. 
at 16 I.E . 

4. The operations have been divided into four phases as under :-

1, 

II 

,, 

Phase I. A period of 30 days of preparation (D-35 to D-6 inclusive). 
Phase II. A period of five days of concentration (D-5 to D-1 inclusive). 
Phase III. A period of 7 days of attack, which embraces the relief of Tobruk 

(D l to D7 inclusive). 
Phase IV. A period during which Forces are engaged in the porsuit of the 

enemy. The duration of this period cannot be predetermined. Vital require­
ments of the Force during this phase are catered for on broad lines in succeeding 
paragraphs. 

Aerodrome Constructional Polley 
5. (i) There are adequate landing grounds in the Bir Khamsa. area to meet 

requirements of the Forces located in and operating from that area. Minor work, 
such as marking these landing grounds, is being undertaken by A.O.C., R.A.F., 
Western Desert. 

(ii) A site in the Maddalena area has been selected for the use of Squadrons 
wb.ich will be required to operate from that area.. Action to mark out the landing 
grounds.required is in hand under the direction of A.O.C., A.H.Q., Western Desert. 

(iii) A landing ground will be required in the vicinity of the first halt of Southern 
Column proceeding from Jarabub towards Jalo. The composition of this Column 
must include a representative of C.R.E. Aero0romes, and sufficient labour and t ools 
to prepare this landing ground for the operation of Fighter Command. 

(iv) Once the frontier Cyrenaica/Egypt has been crossed and before enemy 
aerodromes are brought into use, arrangements must be made by the Army for the 
de-mining of such aerodromes and for their preparation as operational landing 
grounds for the R.A.F., i.e. strips up to 1,500-ya.rds in length. Suitable arrange­
ments must therefore be ma.de for aerodrome constructional parties to accompany 
the Army advancing in this ar~a. It is anticipated that Bir El Gobi and Gabr Saleh 
will be required for use by the R.A.F. on or about D3. 

(v:) As the advance into Cyrenaica p rogresses, more enemy aerodromes will be 
broug'ht into use. The following aerodromes may be required for use by the R.A.F. 
between D3 and D7 :-

Gambut, Ga.sr El Ariyd, Bir El Gobi, Sidi Bu Amed, El Gurb and Tobruk. 
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(vi) The amount of work involved in making these aerodromes seryiceable 
cannot be stated in advance, but provision must be made for adequate staffs and 
labour to be available with the advancing columns to repair such damage as has 
been effected by the enemy and by our own forces. 

REQUIREMENTS OF THE FORCE 

Dumping Prior to Commencement of Operadons 

6. (i) Appendices ' E • to ' L ' (not included) detail the dumping requirements 
at each dump. This prior dumping must commence forthwith. 

(ii) The policy underlying the provision of requirements for dumping is that 
supplies will be ordered forward by H.Q., R.A.F., M.E, (through .No, 206 Group), 
from reserves at their disposal and in accordance with the dumping programme 
detailed in Appendices' E ' to' L' (not included). In meeting the various require­
ments detailed in Appendices • E • to ' L • (not included) No. 206 Group will take 
into consideration quantities already on rail and on order from No. 121 Maintenance 
Unit or No. 204 Group up to and including 6 October 1941. The railheads to which 
individual consignments are to be made are stated at the head of the appropriate 
Appendix (not included). 

(ili) Throughout this dumping period, the closest touch is to be maintained with 
Army Headquarters through Air Headquarters Western Desert. At the same time, 
close contact will be maintained with the Movement Control Organisation. 

Personnel 

7. H.Q .• R.A.F., M.E., will post personnel to squadrons and units to fill existing 
deficiencies in establishments. Such postings will be effected forthwith and are to 
be completed by D-25, New squadrons and units proceeding to the Western Desert 
will be complete to establishment in so far as the personnel resources of the Command 
permit. (See para. 33 below regarding replacement of wastage.) 

M.T. 
8. (i) AJI units of the Force, with the exception of Au Headquarters, Western 

Desert, (HB) squadrons, and F.A.A. squadrons, are established on a fully mobile 
basis. AJl units are to raise immediate demands, through A.H.Q., Western Desert, 
for deficiencies in establishment of load-carrying vehicles. These demands will be 
forwarded to H.Q .. RA.F., M.E., where action will be taken to supply the require­
ments. lt is stressed that this authority to demand deficiencies in establishment 
is confined to load-carrying vehicles a,.nd is not to include replacements for old but 
serviteable vehicles. During Phase I all units will concentrate on bringing all 
vehicles to the highest standard of serviceabiHty and the greatest care is to be 
exercised to ensure that running of vehicles is reduced to the minimum. Un­
serviceable vehicles will be put _under repair, and equipment which is not available 
in the units or A.S.P.s will be the subject of urgent demands. 

(ii) The Command resexve of technical vehicles is strictly limited apd deficiencies 
in establishments will be made up by H .Q .• R.A.F,, M.E, (through No, 206 Group), 
as these vehicles become available. No demands for supply of these vehicles will 
be rendered. 

(iii) In instances where vehicles on the strength of units are beyond repair 
capacity, a special demand for replacement must be made through A.H.Q., Western 
Desert, who, in turn, will apply through H.Q., R.A.F., M.E. It is again stressed 
that demands for replacement will react unfavourably on the reserve situation in 
the Command and have far-reaching repercussions at a later date. (See para. 34 
below regarding ' Wastage.') 
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Technical Equipment 

9. (i) The policy of holdings is that each squadron and unit consuming technical 
equipment is to hold 7 days' equipment, packed in an easily transportable condition. 
Behind this holding, the A.S.P.s will hold one month's estimated requirements 
for the squadrons and units served. 

{ii) Squadrons and units are to raise immediate demand,s upon their respective 
A.S.P.s to bring their holdings to the scale authorised above. A.S.P .s will meet 
such demands, where possible, and demand upon No. 106 Maintenance Unit for 
inabilities. A.S.P.s will also raise demands to bring t heir holdings up to the one 
month's basis stated above. No. 106 Maintenance Unit will treat all demands 
received from A.S.P.s in the Western Desert with priority. (See under Maintenance 
Project for further details regarding functions and types of holdings by A.S.P.s.) 

Ground Equipment 
10. (i) Squadrons will ensure that their ground equipment is in a serviceable 

condition. Demands for deficiencies are to be raised forthwith on A.S.P.s. 

(ii) Particular attention is t0 be paid to the serviceability of hand refuelling 
devices. These devices will be carried by all squadrons when they move. 

(iii) The requirements for F.A.A. squadrons must be the subject of special 
demand as soon as deficiencies in their existing equipment ai:e known. Action is 
to be taken to ascertain t hese requirements as early as possible. 

Aviation Petrol, Aircraft Lubricatln~ Oil and Explosives 
11. Requirements for the various phases of the operations are detailed at 

Appendices' E 'to ' M ' (not included). The policy regarding dumping is contained 
at paras. 6 (i) to (iii) above. The policy and executive action connected with 
provision of fuel and explosives into the Middle East will be controlled by H .Q., 
R.A.F., M.E., through No. 206 Group. 

P.O.L., Water and Ration.s 
12. The estimated requirements for the Force, phase by phase, are detailed at 

Appendices ' N •to' Q' inclusive (not included). 

Canteen 
13. After P hase I , no Canteen facilities will be available to Forces in the forward 

area. 

Accommodation 
14. (i) Squadrons and units will, while located at semi-pei:manent landing 

grounds, utilise such amenity buildings as exist, augmented by their tentage, camp 
and barrack equipment. All other squadrons and units will be accommodated 
entirely Ullder canvas. Squadrons and wiits when moving forward will take with 
them Scale' A' and ' B' of the Tentage Camp and Barrack Equipment Schedule. 
Squadrons and units will take immediate action to ensure that their Scale ' A ' 
and 'B' equipment is both up to scale and is in a serviceable condition. Items 
comprising Scale ' C ' of the Tentage Camp and Barrack Equipment Schedule are 
to be returned to O.C., No. 36 A.S.P., Amiriya. No. 206 Group will issue instruc­
tions to O.C .. , No. 36 A.S.P., regarding action to be taken to condition this equipment 
and arrange for its storage until required in forward areas at a later date. It is not 
the intention that the original equipment returned by units should be reissued to 
that unit, but rather that this equipment should be taken into storage and issued 
as required to units of the Force when the conditi.ons of t he campaign warrant such 
action. 

(ii) U nder no circumstances will butting be moved forward until such action is 
sanctioned by A.O.C., A.H.Q., Western Desert. 
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MAINTENANCE PROJECT 

General Maintenance Polley 
15. (i) The general policy underlying maintenance is that the A.S,P.s shall supply 

all units of the Force with requirements of technical and non-technical equipment, 
while the R.S.U.s assist the squadrons in the maintenance of aircraft and M.T. 
vehicles. The maintenance organisation in the field will, in its tum, be supported 
by the maintenance organisation in the Base Area (Delta, and other African Depots). 

(ii) It is the policy to maintain all squadrons to full I.E. and I.R. establishment. 
Such wastage as occurs during Phase I and Phase II will be replaced under normal 
arrangements. It is a nticipated that, as the operational intensity during these 
pha.ses will be at sustained rates, the drain on reserves being built up for possible 
use during the more intensive phases will not be seriously jeopardised and that the 
full scale o f reserves will be virtually intact. 

Distribution of Responsibility of A.S.P.s and R.S.U.s 
16. (i) No. 31 A.S.P. to hold.. 50% Hurricane equipment (Nos. 1 a.hd 

2 Sections). 
100% Blenheim equipment (No. 3 

Section). 
100 % Beaufighter equipment (No. 3 

Section). 
(ii) No. 32 A.S.P. (ex Iraq) to hold . . Equip.ment for Communication Aircraft. 

Albacore, Swordfish and Beaufort (No. 
1 Section). 

Small percentage of Wellington spares. 
M.T. spares. 

{iii) No. 33 A.S.P. to hold 50% Hurricane equipment including 
{AC) H urricanes (No. 1 Section). 

100% American types (No. 2 Section 
Tomahawks). 

(No. 3 Section Maryland and Toma­
hawks). 

(iv) No. 51 R.S.U. to cater for 50% Hurricane. 
100% Blenheim. 
100 % Beaufighter. 

(v) No. 53 R.S.U. to ~ter for 50% Hurricanes, including (AC) Hurri-
canes. 

100.% American types. 
(vi) No. 54 R.S.U. (ex Iraq) to cater for Communication Aircraft. 

Albacore and Swordfish. 
Beauforts. 
WelliDgtons (to a minor degr~e) . 
M.T. repairs. 

Holdt,ngs of Spare Airscrews and Engines 
17. Each A.S.P. will hold two spare airsorews for each squadron. served. Each 

R.S.U. will hold two spare engines for each squadron served. These spare engines 
and airscrews will not be carried forward by Advance Sections, but will be held by 
the rear parties. As and when spare engines and/or a.irscrews are required by 
squadrons at operational landing grounds, these. will be sent forward with u tmost 
despatch. The transportation of a consider_?.ble number of spare engines and 
1UTScrews by Advance Sections of A.S.P.s and R.S.U .s would prove an embarrass­
ment and detract from their mobility. 

Oxygen 
18. (i) It is estimated that approximately 1,300 cylinders will be required each 

week. To meet this commitment there will be two mobile oxygen plants in the 
Western Desert. One plant is already with No. 31 A.S.P., while the second plant 
is in course of transfer from Iraq with No. 32 A.S.P. On arrival in the Western 
Desert of No. 32 A.S.P., the mobile oxygen plant will be attached to No. 33 A.S.P. 
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(ii) The maximum c_3:pacity of the two mobile oxygen plants is approximately 
2, 100 cylinders pe-r week, but this output cannot be relied upon due to the difficulty 
of maintenance under desert conditions. An average output figure for the two 
plants is assessed at 1,200 to l,400 cylinders per week. Thls output figure will meet 
the needs of the Force. 

(iii) The requirements of cylinders are assessed at 4,200, which allows a tum-round 
period of one week, allowing one week for filling and one week with the squadron. 

Holdlnis of Glycol by A.S.P.s Servtni Squadro.ns with Merlin and Allison 
Enilnes 
19. It is assessed that 15 gallons per week per squadron will meet the needs of 

squadrons equipped with Merlin and Allison engines. Additional, therefore, to 15 
gallons carried by each squadron, each A.S.P. will hold 60 gallons for each squadron 
seJ"Ved. 

Movement of A.S.P .s to Conform to the Operational Requirements of 
Squadrons 
20. Although this would be normally detailed in the Movement Plan, it is con­

sidered advisable, in the interest of continuity, to include an outline under this 
section. 

(i) Phase I. 
No. 32 A.S.P. and No. 54 R.S.U. At Burg el Arab (A.S.P. less 1 Section). 
No. 33 A.S.P. and No. 53 R.S.U. At Fuka. 
No. 31 A.S.P. and No. 51 R.S.U. At Qasaba. 
1 Section No. 32 A.S.P. at Daba with Albacore, Swordfish. Beaufort and 

M.T. spa.i:es. 

(ii) Phase II. 
1 Section from No. 33 A.S.P. with Tomahawks and Hurricane spares 

to be located in L.G.74 a.rea. 
1 Section from No. 31 A..S.P. with Hurricanes and small percentage of 

Blenheim spares to be located in L.G.74 area. 
N ote.-Telephone communication in thls area is undeI"Stood to be feasible. 

(iii) Phase III. 
Approximately D2, move both Sections, as at Phase II, from L.G.74 

area to Dar el Hamra area. 
(iv) Approximately D7, move No. 31 A.S.P. and 2 Sections from Qasaba to 

Gambut area and 1 Section from Dar el Hamra area to Gambut. Ap­
proximately D7, move No. 33 A.S.P. and 2 Sections from Fuka to Sidi 
~asegh area and 1 Section from Dar el Hamra to Sidi Rasegh area. No. 
32 A.S.P. less 1 section from Burg el Arab to Qasaba, 1 section from 
Daba to Qasaba. 

Movement of R.S.U.s to Conform to, the Operational Requirements of 
Squadrons 

21. (i) Phase 1. 
M.T. Repair Section of No. 54 R.S.U. to move to Daba. 

(ii) Phase IV. 
No. 51 R.S.U. t o Gambut area. 
No. 53 R.S.U. to Sidi Rasegh area. 
No. 54 R.S.U. to Qasaba area. 

Provision of Air Amnumition Parks for the Control of Fuel and Explosives 
22. (i) No. 124 ~.U. is in course of formation and will comprise a. Headquarters 

and 4 Dump Sections on a similar establishment to No. 121 M.U. 
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(ii) The locations and disposition of Dump Sections will be as follows :-

No. 124 M.U. Headquarters Fuka. 1 Dump Section each at Fuka, Daba and 
Bagush. (1 Dump Section unallocated and for transfer to No. 
121 M.U.) 

No. 121 M.U. Headquarters from D-30 to approximately D-2-Charing Cross, 
thereafter the Headquarters will be adjacent to Air Headquarters, 
Western Desert, where Officer Commanding. No. 121 M.U., will 
be in close contact 'with the A.O.C. and his Staff to act both in 
an advisory and executive capacity. Dump Sections of No. 121 
M.U. will be allocated as follows:-

,;1 Dump Section No. 1 Forward Base (Army). 
+t Dump Section No. 2 Forward Base (Army). 

1 Dump Section Railhead Dump. ,t Dump Section Reserve at No, 2 Forward l3ase for onwards move 
to Maddelana area for attachment to Army 
Dump in that area. 

,;1 Dump Section Ex No. 124 M.U . To be held in reserve at Rail-
head Dump, Charing Cross, for attachment to 
Army Dump to be fonned i,n Gambut a.rea as 
and when situation permits. 

l N.C.O. and 2 O.R.s . . No. 3 Forward Base (Army). To be found under 
arrangements to be made by Air H eadquarters, 
Western Desert. 

(iii) O.C., No. 121 M.U., will withdraw -from Dump Sections attached to Army 
Dumps nine 3-ton lorries and hold them under his control. This decision will result 
in 4 Dump Sections (marked 4' in sub-para. (ii) above) being in a position to release 
to H.Q., No. 121 M.U,, 36 vehicles. The Dump Sections will thus be left with one 
utility van and one 3-ton lorry, which will suffice for the mobility of the Section. 
In this connection it is stressed that the R.A.F . Dump Section has no responsibility 
regarding transportation other than ensuring its own mobility. The 36 vehicles 
released as above will be used by O.C., No. 121 M.U., to augment bis other transport 
and assist squadrons in obtaining their requirements of fuel and explosives where 
squadron transport is unable to meet part or, all of these requirements. 

ResponsibWty of Army Towards R.A,F. Regarding Movement of Material 
and Supplies 
~ . (i) The normal distance over which the R.A.F. can collect material (bombs, 

ammunition and supplies, including petrol) is 25 to 40 miles. The Army arranges 
for the conveyance of the material to within this distance of the collecting R.A.F . 
Unit, 

(ii) The present Army dumping programme is confined to the following Dumps :-
No. 1 Forward Base Sidi Barrani area. 
No. 2 Forward Base Sa.1fafi area. 
No. 3 Forward Base J arabub area. 

(ii) A Railhead Dump at Gharing Cross will be formed by the R.A.F. Movement 
forward of supplies from this dump to within the statutory distance of 2~0 miles 
of R.A.F. Units will be undertaken by the Army._ 

(iv) Where Army dumps cover an extensive area, as in the case of No. 2 Forward 
Base, the allocation of sites for dumping R.A.F. supplies should be in the area 
nearest to the R.A.F. aerodromes, i.e. Bir Khamsa area. 

Stocking of Fuelling Landing GJ:'ounds 
24. (i) When stocking of dumps has been completed, the laying down of, ready­

for-use dumps at F.L.G.s must be put in hand. Wing Headquarters concerned 
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will, upon instructions from A.H.Q .. Western Desert. arrange for the attachment 
of F.L.G. parties to the landing grounds concemed. These parties will be accom­
panied by their full M.T. vehicle establishment and will collect from the r elevant 
dump two days' requirements for the oumber of squadrons using the landing ground 
on a refuelling basis. See Appendices ' E ' to 'L' (not included). Wing Head­
quarters concerned will infomiA.H.Q., Western Desert, in i9stanceswhere the bulk of 
supplies to be moved under this heading cannot be moved by the F.L.G. party 
when arrangements will be made to augment the M.T. of the F.L.G. party by attach~ 
ment of additional vehicles either from tbe S. and T. Column or from the vehicles 
at the disposal of No. 121 M.U , 

(ii) In connection with the refuelling of aircraft by F.L.G. parties, immediate 
action is to be taken to ensure that refuelling devices held are adequate and 
serviceable. 

Ctearance of Railway Truckage 

25. Officers Commanding, Nos. 121 and 124 M.U .s, will use every endeavour to 
facilitate the rapid clearance of railway truckage. An acute shortage of all classes 
of trucks exists and it is only by rapid clearance of consignments that the even 
flow of supplies to railhead can be maintained. 

Return of Empty Containers 
26. Officers i/c Dumps will exercise particular care in ensuring that empty 

containers (44/46-gallon, drums and special 4-gallon containers) a.re returned to 
Shell Coy. of Egypt by the most economical means. Convoys returning empty to 
railhead and rail trucks r eturning to the Delta area are to be used to the fullest 
possible extent for this service. Rapid and careful r-eturo of these containers is 
essential in order that packed reserves can be maintained at the highest possible 
level. 

Re-stocking of Reserve Dumps 

27. Consequent upon the denuding of Reserve Dumps at Amiriya, Ikingi Mariut 
and Gharbaniat, to meet the dumping programme, it will be necessary to re­
establish these dumps at the earliest possible date in order to provide a reserve 
West o1 the Delta for feeding dumps in the fonva.rd area. No. 206 Group will take 
the necessary action by uplifting certain dumps which are due f<>r turn-over and 
by orders placed upon Shell Coy. 

Shipments to Tobrnk 
28. (i) As stated at Appendix ' L ' (not included) shipments to Tobruk will be 

arranged by H .Q., R.A.F., M.E., in conjunction with Movement Staff G.H.Q., M.E. 
The dumping p rogramme t a bulated at Appendix ' L ' must commence with the 
resumption of shipments during the next moonless period and be carried on until the 
cessation of shipping prior to commencement of operations. It will be noted that 
the average daily requirement for fuel and explosives amounts to approximately 
48 tons per night. A further 6 tons per night will be involved if oxygen and main­
tenance stores are included. Although a period of 7 days is indicated as the 
dumping period, shipments must continue as long as possible to provide not only a 
reserve for units destined for the Tobruk area but for units in the Gambut area. 
The larger the reserve which can be accumulated in Tobruk the smaller the call 
upon the Lifting Column between railhe~ and Gambut. 

(ii) An R.A.F. Embarkation Officer . together wita a nucleus Dump Section, is 
to proceed with the first shipment to Tobruk under arrangements to be made by 
H.Q., R.A.F., M.E. 

(ill) Shipments to Tobruk cannot be relied upon. Under these circumstances 
.firm arrangements will be made by A.H.Q., Western Desert, with Army HeadquartetS 
to lift the requirements listed at Appendix' L ' (not included) from railhead to the 
Gambut/Tobruk area. 
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Returns to be Rendered by Officers i/c Dwnp Section s and A.A.P.s 
29. (i) Officers i/c Dump Sections will render a daily stock report o.f both fuel 

and explosives to their respective A .A.P. Headquarters. The Headquarters of the 
A.A.P. will consolidate such reports and forward a daily signal to No. 206 Group 
indicating replenisJ1ments required and the destination to which supplies are to be 
consigned. A duplicate copy of the return rendered by Officers i/c Dumps to Head­
quarters, A.A.P,. will be handed to the Army Officer i/c Forward Base, or other 
dump, in instances where R.A.F. dumps are located with Army dumps. The 
daily return rendered to Headquarters, A.A.P., will be despatched direct by Officer 
i/c Dump Section. 

(ii) During the operation envisaged in this Plan, returns rendered will not include 
a statement of fuel and explosives in aircraft. 

Control of R.S.U .s hl the Field 
30, (i) The Senior Engineer Staff Officer, A.H.Q., Western Desert, will exercise 

control over the work carried out by R.S.U.s. He will conti:ol the forward move­
ment of Advance Repair Sections and Salvage Sections in accordance with the 
special demands of the Force during the succeeding phases of the operations. The 
extent to which salvage can be effected cannot be predetermined and must depend 
upon the report of the Inspecting Officer. 

(ii) The M.T. Repair Section attached to No. 54 R.S. U. and detached to the Daba 
area will be formed by certain, personnel from Nos. 51. 53 and 54 R.S.U.s to a 
provisional establishment to be prepared by H.Q., R.A.F., M.E. The detailed 
functions of this Section will be precisely stated in a Formation Order to be issued 
by H.Q., R.A.F., M.E. . 

S . and T . Columns 
31. (i) Nos. 5 and 6 S. and T. Columns will form part of the Force. These two 

S. and T. Columns will be brought up to full establishment of 4 Sections each, under 
arrangements being made by H.Q., R.A.F., M.E. 

(ii) A.H.Q., Western Desert, will retain control of Nos. 5 and 6 S. and T. Columns 
throughout and detach such Sections to squadrons and units as necessity dictates. 
It is not the intention to lay down rigid programmes for their employment, but to 
retain them as a fte..xible pool of vehicles capable of.being detached to vital centres 
to render assistance. 

T ransportation of Equipment from Malntenance Units hl Base Area to 
A.S.P .s 
32. (i) Considerable congestion of both rail and road traffic along the Western 

Desert ro1,1te from Amiriya area to forward ~reas during all phases of the operations 
must be- anticipated. To minimise delays in forwarding equipment to A.S.P.s, 
most of which wiJJ be of an urgent nature, H .Q,, R.A,F., M.E., will be requested to 
place a Transport Squadron Flight at the disposal of A.O.C., No. 206 Group, tor the 
sole purpose of tran.sporting equipment to fotward areas. It is the intention t hat 
this flight of transport aircraft shall be based on Heliopolis from which base its 
movements will be controlled by No. 206 Group. Requests for the employment of 
aircraft of this Flight for purposes other than the ti:<1-nsport of equipment can only 
be acceded to provided the needs of the A.S.P.s are not thereby jeopardised. 

(ii) The allocation of the Transport Flight to No. 206 Group will not meet the 
entire needs of the A.S.P.s and recourse to movements by rail and road will have 
to be resorted to and the delays in delivery accepted. Wherever possible, however, 
the fullest use is to be made of transport by air, bearing fn mind tbe need for co­
ordination of loads between other Maintenance Units to ensure economy in use. 

(iii) It will be impossible for A.S.t>.s to collect equipment from Maintenance 
Units with their own transport, in view of their advance locations, and are not 
therefore to attempt to do so. 
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·REPLACEMENT OF WASTAGE 
Aircraft 

33. (i) Reserve aircraft will be held under the control of No. 206 Group at Aircraft 
Storage Units located at No. 108 Maintenance Unit (Fayoum Road), Kilo 8 (Cairo/ 
Suez Road) and at Wadi Natrun. From these A.S.U.s reserve aircraft will be ferried 
to forward pools located at R.S.U.s in the Western Desert. The pools at R.S.U.s 
will hold a small percentage of the types of aircraft with which they normally 
deal. The small percentage referred to will be the estimated wastage, by types, 
over a period of two days. This reserve holding in the forward pool aims at pro­
viding immediate replacement without the necessity for awaiting arrival of an 
aircraft from the more clistantA.S.U. 

(ii} Notification of casualties will be made tb.rough existing channels and all 
action to replace t he casua1ty wiU be undertaken by No. 206 Group. The adequacy 
of the total reserve of aircraft behind the Force has already been assessed at H .Q., 
R.A.F., M.E., allowing a high degree of wastage {in excess of the theoretical figures 
computed in S .D. 98). 

(iii) Replacement aircra ft will be flown from Aircraft Storage Units to R.S.U.s 
by ferry pilots under the control of A.R.R.C., H.Q., R.A.F., M.E. Ferrying back 
of pilots to A.S.U.s will likewise be arranged by A.R.R.C., H.Q., R.A.F., M.E. 
In ordei: to keep A.R.R.C. informed of the extent to which his pilots will be em­
ployed from time to time, all casualty signals will be repeated to A.R.R.C. 

(iv) Operational pilots will collect replacements from R.S.U,s Ferrying of the 
pilots to R.S.U.s will be effected under squadron arrangements. Operational 
pilots will terry back flyable and repairable aircraft lightly loaded. 

(v) The degree of completeness of aircraft delivered from Aircraft Storage Units 
will form the subject of a separate communication. 

(vi) All furry pilots will carry two days' rations when flying aircraft. to R.S.U.s. 
Parachutes taken for the ferry trips will be brought back to A.S.U .s by ferry pilots. 

M.T. Vehicles 
34. (i) H.Q. , R.A.F., M.E., will arrange for two main pools of M.T. load-carrying 

vehicles to be located, one at Burg el Arab and one at Wadi Nat run. F~om these 
pools wastage of vehicles in the field will be met. I t is estimated that the degree 
of wastage which will be incurred will approximate to 12 per cent. per month of 
the total vehicles with the Force. It is upon this basis that reserves will be held 
between Burg el Arab and Wadi Nat.run. Replacement will be effected through 
No. 206 Group to whom casualty reports will be rendered. To obviate delay in 
delivery of replacement to units in the field, A.0.C., No. 206 Group, will form a 
forward pool at Daba (with M.T. Repair Section) from which immediate replace­
men~ can be effected without undue delay. 

(ill A pool of M.T. drivers will be formed under arrangements to be made by H.Q., 
R.A.F., M.E., whose duty will be to ferry vehicles between the main pools and the 
forward pool and, if necessary, onwards t6 the location of units. It is assessed that 
this pool should consist of 25 per cent . drivers for vehicles held in reserve. It is 
stressed that this pool of drivers is not formed for the purpose of providing replace­
ments for casualties but for ferrying M.T. vehicles. The Headquarters formation 
of the unit to which i:eplacement vehicles are delivered will be responsible for the 
expeditious return of drivers to the pool. 

(iii) Drivers of replacement vehicles will be provided with rations on the basis 
of the estimated time for delivery of the vehicle plus. requirements for the return 
journey. 

M.T. Specialis t Vehicles 
35. Allotment for replacement vehicles from the limited resources available 

in the Command will be effected by No. 206 Group upon receipt of casualty signals. 
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Pilot Crews and Ground Personnel 
36, Posting of personnel to replace wastage will be controlled by H .Q., R.A.F., 

M.E., and effected upon receipt of casualty signals. 

Movement of Half Hurricane (F) Squadron with Southern Column Re­
qu.lrements 
37. The requirements for 7 days under-all headings is contained at AppendL"< 'G · 

(not included). The requirements of fuel and explosives will be dumped in 
accordance with the dumping programme and held at Jeriabub against its need 
for the squadron employed on the role envisaged. 

Movement of R.A.F. Requirements with the Column 
38. The full requirements for half Hurricane (F) squadron will be transported with 

the Army Column under arrangements to be made by the Army. The R.A.F. 
vehicles attached to the Column will only suffice for the transportation of ground 
equipment, camp and barrack equipment, and personnel. The R.A.F. personnel 
and vehicles ·will be reduced to the minimum in order to impose as little administra• 
tive strain upon the Column as possible. One empty 3-top load-carrying vehicle is to 
accompany the convoy {R.A.F.) as a reserve in case a loaded vehicle breaks do"{tl. 

P.O.L., Rations and Water 
39. This will be supplied and transported by the Army on behalf of the R.A.F . 

• • 
GEr-i.ERAL 

Demolition 
43. Unit Commanders will prepare plans for the demolition of fuel and explosives 

and any equipment which cannot be transported by the unit should evacuation be 
ordered. These plans will be co-ordinated with the local Army Commander with a 
view to determining the order of priority of demolition of their respective dumps . 

• • • 
Movement Control 

48. Air Headquarters, Western Desert, will detail an officer to act as Liaison 
Officer with M.C.O .. Army Headquarters, in all matters connected with movement 
by sea. rail or road. A movement plan must be prepared setting out in detail all 
movements of units during the various phases of the operations. This plan is to 
indicate the various focal points where movement must be controlled and· allot 
periods for the passage of R.A.F. and Army convoys . 

• • • • 
Aerodromes Vacated by Units 

57. A.H.Q., Western Desert, will form a Salvage Organisation whose primary 
duty is the clearing of aerodromes and lanqing grounds vacated by squadrons. 
This Salvage Organisation will include in its duties the return of fuel and explosives 
to the nearest dump, the return of empty containers and the salvaging of such equip­
ment as is worth the cost of labour involved. 

Admin. Plans, 
'f/.Q., R.A.F., M.E., 
At Maaten Bagush. 
6 Octobe,- 1941. 

HISTORICAL NOTE :-The foregoing Administrative Plan was prepared and 
produced in Roneo form in 24 hours by two members of the R.A.F., M.E. Admiu. 
Plans Staff. This small cell worked in a dug-out a t Maaten Bagush, having 
brought with them from H.Q .. R.A.F., M.E., all necessary maps, office equipment 
and planning data. Included in the 24-hour period was clear;mce of the Plan with 
the appropriate Army authority. 
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APPENDIX 27 

AIRCRAFT REINFORCEMENTS- MIDDLE EAST COMMAND 
NOVEMBER 1941 TO DECEMBER 1942 

1941 
N 

D 

] 

ovember 

ecember 
1942 

anuary 

February 

March 

April 

May . . 

June 

J uly .. 

August 

.. 

.. 

.. 

.. 

.. 
' . 

' . 

.. 

.. 

.. 
September . . 

October .. 
November . . 

De.cember .. 

MIDDLE EAST 

----
Ex UNITED KINGDOM 

Bv SEA Bv AIR Ex 
UNITED TOTAL 

Via Via Via Via STATES 
West Aden, Misc. Med. 
Africa Suda n, P orts 

Suez 

169 17 34 31 43 294 

223 29 19 70 246 587 

184 13 - 17 158 372 

134 8 - 105 81 328 

127 42 - 122 154 445 

133 18 - 122 61 334 

63 42 - 96 98 299 

210 12 - 154 96 472 

251 84 - 148 57 540 

238 71 - 117 238 664 

315 91 - 64 195 665 

246 18 - 50 83 397 

73 3 - 46 168 290 

217 82 - 80 166 545 

• Via Takoradi 
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Grn-
MALTA RALTAR 

Ex Ex GRAND 
U.K. U.K. TOTAL 

BY SEA BY SEA 

34 4 332 

- 13 600 

24• 15 411 

- 21 349 

- 24 469 

79 1 414 

47 41 387 

- 66 538 

- 38 578 

39 43 746 

ll0 20 795 

- - 397 

32 - 322 

- - 545 



APPENDIX 28 

REORGANISATION OF S.E. FIGHTER SQUADRONS AND 
CERTAIN MAINTENANCE UNITS-MIDDLE EAST COMMAND1 

General 
1. In view of the experience gained in the Western Desert operatiot:1s during the 

last twelve months, in both advance and retirement, the existing organisation of 
S.E.F. squadrons and certain types of advanced maintenance units has been care­
fully reviewed with a view to deciding whether they have stood tbe test of war; 
As a result certain recommendations have been made and it is intended to imple­
ment them throughout the Middle East Command at a.n early date. They involve 
a certain amount of reorganisation, the object of which is to obtain greater mobility, 
combined with increased efficiency. 

Fighter Squadrons 
2. Single-engined fighter squadrons are .to be reduced to approximately 200 

personnel, and are to be divided into :-
(1) 'A ' Party 
(2) ' B ' Party 
(3) A small Maintenance Party 

The provisional establishment for a S.E. Fighter Squadron is at Appendix_ ' A.' 

3. The functions of these three parties are as follows :-
(a) ' A ' and ' B • Parties constitute the operational echelons of the squadron. 

They ·will be of approximately equal size and will contain also the adminis­
trative elements of the squadron. Each will be able to operate aircraft 
to the full capacity of the squadron for a short space of time, and, during 
an advance or retirement, they will ' leap-frog ' each other, so that all 
the squadron aircraft may be operated by whichever party is not on the 
move. In normal conditions they will be located on the same aerodrome 
and will share the responsibility for squadron aircraft . Each parly will 
be self-contained and fully mobile. 

(b) The squadron Maintenance Party will be strong enough to undertake a 
small number of repairs on site, including making aircraft fit for straight 
'light-load fly-in • for repairs. The Maintenance Party will be located 
with either ' A ' or ' B ' Party as requisite and will be fuUy mobile. 

4. The maximum number of aircraft to be worked upon in the squadron at any 
time will be 6, and the time limit to work will be 2 days, always provided work on 
any aircraft can begin at the moment it becomes unserviceable. The squadron will 
be capable, therefore, of daily inspections, 40-hour inspections, minor repairs and 
unflyable engine changes. The squadron will hand to, the Wing R.S. U. all aircraft 
which cannot be completed within this time limit of 48 hours, and replacements will 
immediately be issued from the R.S.U. 

5. The B.L.G. Parties as constituted in the Western Desert hitherto will be dis­
banded under this scheme. 

Sl~nals Section-Fi~hter Squadrons 
6. As the four S.E.F. squadrons in a wing will normally be located on the same 

aerodrome and alongsid!'! Wing Headquarters, there is no need to retain large signals 
sections in squadrons. It is intended, therefore, that signals specialist vehicles with 
their personnel and cypher officers shall be withdraw,n from the squadrons, leaving 
a senior N.C.O. as- technical adviser, together with a sufficient .number of mechanics-

1 S.53741/0rg. 
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for daily maintenance of aircraft wireless apparatus oo each flight. Personnel 
withdrawn will be either formed into separate signals units to serve a specified area. 
or attached to the Wmg Headquarters to provide for additional signals load which 
will be -imposed on that unit. 

Ground Defence 
7. The ground defence organisation is being examined separately. It is intended 

that all ground gunners in squadrons will be withdrawn and re-formed into the 
R.A.F. Regiment. R.A.F. Regiment personnel will be aUotted to wings, squadrons, 
aerodromes, etc., on a Command basis. 

R.S.U.s and A.S.P.s 
8. It is proposed to allot to each S.E. Fighter Wing a Wing R.S.U. and Wing 

A.S.P. serving a force of 4.5 S.E. fighter squadrons. Appropriate adjustments to the 
establishments will be made. 

Functions of R.S.U.s 
9. The salvage :role of the Wing R .S.U. is dealt with separately at paras. 21-24 

below. 

10. Wing R.S.U.s will be responsible for:-
(a) Receipt and issue of replacement aircraft ; 
(b) 40 Star inspections ; 
(c) Minor repairs up to a maximum of 7 days. 

11. No job is to be accepted unless work on it can be completed within 7 days, 
and non:nally work must be started immediately. If this is not possible the aircraft 
will not be held at the Wing R.S.U. but retumed either to:-

(a} The Mobile Aircraft Depot, or 
(b) The Base Maintenance Units or elsewhere as appropriate, dependent upon 

the type of overhaul or repair required. 

TraJnJng 
12. The final training of replacement crews will be undertaken at the Wing 

R.S.U.s and a Flt. Lt. (G.D.) will be attached from Wing H .Q. to supervise and 
control this work. This officer will also Mt as liaison officer between the Wing 
H.Q., R.S.U., and squadrons. 

13. Each Wing R.S.U. will hold 2 engines for each S.E. type of squadron served 
by it. All flyable engine changes are to go to M.A.D. or Base Maintenance Units, 
This will drastically reduce the number of engines in transit to, or being held in the 
battle area, and render forward units more mobile. 

14. Itisenvisaged in Middle East conditions that normally the Wing R.S.U.s and 
A..S.P.s will be 100-150 miles behind the front line. They will be fully mobile, 

Mobile Aircraft Depot 
15. The role of t he Mobile Aircraft Depot will be:-

(a) 40• inspections beyond the capacity of the R.S.U.s 
(b) 40 .. inspections 
(c) 240-hour inspections 
(d) Fly-in engine changes up to maximum capacity 
(e) Other light repairs within capacity. 

16. Work beyon.d the capacity of M.A.D. is to be flown to Base Maintenance 
Units. 
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17. The M.A.D. will be placed under the technical and administrative control of 
the Command which it serves. H.Q., R.A.F., M.E., will exercise general technical 
supervision through the senior maintenance officer of the Command. 

18. The M.A.D. will consist of a 'double R.S.U.' as shown in existing establish­
ments, but will now be augmented by a number of parties made up to deal with each 
type of aircraft, and manned by the personnel previously belonging to the Squadron 
B.L.G. Parties, 

19. It is intended to form such a M.A.D. Party for each squadron in the Com-
1:nand or Group, so that when a squadron is transferred from one Command or 
Group to another the necessary portion of its second line maintenance (the M.A.D. 
Party} will automatically be moved at the same time and be placed in the M .A.D. 
or (if no M.A.D. exists) in the Base Maintenance Unit of the new Command. These 
parties will be posted to the M.A.D. or Base Maintenance Unit. They will be non­
mobile and will depend on the Headquarters of the unit to which they are attached 
for general administration. They will be in direct proportion to the number of 
squadrons in the Command concerned, i.e. ij there are 5 Hurricane squadrons and 
8 Kittyhawk squadrons operating, then there will be 5 Hurricane and 8 Kitty­
hawk Servicing Sections (ex Squadron B.L.G.) in the M.A.D. These parties (~x 
Squadron B.L.G.) are to be numbered serially and will be known as 'Servicing 
Sections.' This system is to be applied to all S.E.F. squadrons thro'ughout the 
Middle East Command. 

20. The equipment section of the M.A.D. will have two alternative roles :-
(a) Where the M.A.D. is located close to the base maintenance organisation, 

and the front line of its Force is withln 300--400 miles of the Delta area, 
the equipment section of the M.A.D. will act solely as a technical stores 
for the engineering side of the unit. In these circumstances A.S.P.s will 
demand their requirements direct from the appropriate base M.U. 

(b} Where the M.A.D. is located 200 miles or over from the base maintenance 
organisation, the role oi the equipment section will be a dual one, holding 
technical stores for the el}gineering side and a stores holding unit with 
2 months' stocks {or the Forces served. 

Salvage 
21. It has been decided to form a unit for the Western Desert to be called' H .Q., 

Salvage Unit.' Tbis will consist of two-thirds of the salvage establishment o{ the 
existing RS. U.s leaving one-third to remain with R.S. U .s for the work in the R.S.U. 
area. (Vide para. 24 below.) The mobile repair sections and crash insf>ectors 
from the R.S.U. will also be absorbed into the ' H.Q., Salvage Unit.' 

'.Role of the Advanced Salva~e Unit 
22. Toe role of this Advanced Salvage Unit will be to salvage all aircraft in the 

forward area, either by fly-aw-<1.y, after repair on the site, or by dismantling and 
salvage by M.T. 

23. The Advanced Salvage Unit will deliver crashes to the nearest focal point on 
the L. of C. where a dump is formed, and from which a shuttle service operates to the 
base maintenance organisation. 

Salvage in Rear Areas 
24. Salvage in rear areas will be undertaken by the R.S.U .s and M.A.D., and will 

be by types, not by areas, except where only one R.S.U. exists io a large atea. 
Shuttle services will transport all salvaged aircraft to base repair units d irect from 
dumps on the L. oi C. or R.S.U. 

Servicing of M .T . 
25. The repair and salvage of M.T. will be undertaken by an Advanced and Rear 

M.T.L.R.U. 
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Advanced M.T .L.R.U. 
26. This unit will be established to undertake salvage of M.T. in the forward 

areas and to render M.T. sufficiently serviceable for running in or towing in, up to a 
limit of 2 days' work. 

27. Vehicles which cannot be worked upon immediately are to be handed to the 
shuttle service for transfer to Rear M.T.L.R.U. 

Rear M.T.L.R.U. 
28. The role of this unit is similar to the R.S.U. for aircraft. It will undertake 

repairs to M.T. up to 7 days. Any job which cannot be worked upon immediately 
or completed in 7 days, is to be transferred to Base Maintenance Unit by the shuttle 
service. 

29. The M.T.L.R.U. will be the M.T. spares holding unit for the Force. 

Move of Squadrons to and from the Command 
30. If a squadron is required to move out of the Middle East Command, it will 

be re-fonned on t he original Air Ministry establishment under arrangements to be 
made by S.P.S.0. and B .P .S.0., H.Q., R.A.F., M.E. This re-formation will be 
accomplished by withdrawing a · Servicing Section ' of the appropriate type (i.e. 
Hurricane, Spitfire, etc.) from the M.A.D. and posting the personnel to the squadron, 
together with the signals and defenc.e personnel. · 

31. Squadrons arriving in this Command will be placed upon the new establish­
ment and organisation before proceeding to their operational station. 

25 Augusl 1942. 

SOO 

G. S. SHAW, G/Capt. 
for Air Vice-Marshal. 
Air Officer i/c Administration. 
Royal Afr Force, Middle Easl. 



ROYAL AIR FORCE APPENDIX 'A ' 

TEMPORARY WAR ESTABLISHMENT OF A STANDARD S.E. FIGHTER SQUADRON 

Establishment No . LWE/TEMP/2 

j Officers 
Detail 

W/Cdr. S/Ldr. F/Lt. F/0. Total 
i 

'A' Flight 
. 

1 3 1~ 16 . . .. -

'~' Flight . . .. - - l - I 

Maintenance Party .. - - - 2 2 

Total S~uadron .. - 1 4 14 19 

Date: 9 July 194.2 

SUMMARY 

Authority : S.56428/EST. 
16 I.E. S.E. FIGHTER 

Policy;- BOMBER Squadron: 
Hurricanes 
Spitfires 
Kittyhawks 
FULLY MOBILE 

Includes for V.H.F. 
Maintenance 

Airmen & Civilians 
.-

W/0 F/Sgt. Sgt. Cpl. A.C. Civs. Total 

1 2 18 14 64 - 99 

- 2 2 10 53 - 67 

- 2 4 5 31 - 42 

1 I 6 24 29 148 - 208 

The above establishment is issued in conjunction with the following Middle East establishments :-

L WE/TEMP/3 A Standard (S.E.F.) Servicing SectJ.on 
LWE/TEMP/5 A Standard Signals Section Type' F' 
LWEfTEMP/4 . . A Mobile A.A. Flight 
LWE/ME/144 A Mobile Fighter Wing H.Q. 

4 August 1942 



Ten Air Stores Parks 
No, 31 Air Stores Park 
No. 32 .. 
No. 33 
No. 34 ,. 
No. 35 .. 
No. 36 ., 
No. 37 ., 
No. 38 .. 
No. 40 
No. 42 .. 

" 

Sixty Operational Squadrons 

l..G. 207 
Qassassin 
L.G. 222 
Beit Oved 
Habbaniya 
Aqir 
L.G. 216 
L.G. 207 
L.G. 100 
Beit Oved 

Located in the Western Desert, Egypt, Palestine, Iraq, Aden, the Soo.an 
and Kenya. 
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APPENDIX 30 

DETAILS OF THE TECHNICAL SERVICES IN 
THE MIDDLE EAST IN OCTOBER 19421 

Four Erection Ce,itres 
No. 116 Maintenance Unit 
No. 117 
No. 118 
No. 119 

_:No. 0~ 

Six Aircraft Storage Units· 
No. 108 Maintenance Unit 
No. 109 
No. 113 
No. I 14 
No. 132 
No. 135 

One M.T. Base Pool 
M.T.B.P. 

Six Ferry Control Units 
No, 1 F .C.U . 
No. 2 
No. 3 
No. 4 
No, 5 
No. 6 

One Ferry Group 
No. 216 Group 

Thirty-four Staging Posts 

Takoradi 
Port Sudan 
Basrah } combined 
Shaibah as one E.C 
Cape Town.' 

Fayoum Road 
Summit 
Hu.rgada 
Wadi Saidna 
Khartoum 
Luxor 

Beliopolis 

L.G. 224, Kilo 26 
Wadi Saidna 
Aden 
Habbaniya 
Kisurn.u 
Lagos 

Heliopolis 

On the northern and southern Takoradi routes; Khartoum-Cairo route 
south Arabian route and Palestine-Habbaniya--Persian Gulf route. 

Four M.T. Repair Sections 
M.T.R.S., Messrs. Thomas Cook 
No. l (M£) M.T.RS ... 
No. 4 {ME) ,. .. 
No. 5 (ME) 

Fifteen Repair Depots 
No. 103 Maintenance Unit-Aircraft Repair, 

Engine Repair, Signals Repair and General 
Engineering Sections 

No. 107 Maintenance Uoit- Ditt:o .. 
No, 108 Maintenance Unit- Aircraft Repair 
No. I tl Maintenance Unit-Engine Repair, 

Si,gnals Repait and General Engineering 
Sect~oJJ.s 

Cairo 
Alexandria. 
Baghdad 
Ramleb 

Aboukir 

Kasfareet 
Fayoum Road 
Caito 

1 This list does not iuclude all the technical units in the Middle Ea,st but only those 
considered to be directly concerned in the maintenance of sixty operational squadrollS iwd 
four operational training units. 

• The Erection Centre at Ca-pe Town Wall not given a M.U. number. 
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FUteen Repair Depots-contd, 

No. 119 Maintenance Unit- Aircraft Repair, Shaibah 
Engine Repair, Signals Repair and General 
Engineering Sections 

No. 131 Maintenance Unit-Aircraft Repair Aden 
and General Eogineering Sections 

No. 133 Maintenance Unit-Aircraft Repair, Eastleigh 
Eogi.ue Repair aod Geoe,al Eogineering 
Sections 

No. 136 Maintenance Unit-Aircraft Repair Western Desert1 

No. 138 Maintenance Unit,..-General Engin- Teheran 
· eering 

No. 139 Maintenance Unit-Aircratt Repair, Khartoum 
Engine Repaif ai;id General Engineering 
Sections 

No, 1 (ME) Aircraft Rep~r Unit Helwan 
No. 2 (ME) 11 ,. Helwan 
No. 3 (ME) ,, lsmailia 
No. 4 (ME) ., ,. Aqir 
British Airways Repair Unit Heliopolis 

(Adclitional Engine Repair Sections were also located at Heliopoli9, Mansourah 
and Ramleh.) 

Base Salvage Section .. 

Ten Repair and Salvage Units 
No. Sl Rand S.U. 
No. 52 
No. 53 
No. 55 
No. 56 
No. 57 
No. 58 
No. 59 
No. 61 
No. 63 

One M.T. Light Repair Unit 
In the field in the Western Desert. 

Four Operational Training Units 
No. 70 O.T .U . . . 
No. 71 
No. 72 
No. 74 

Sixty Operational Squadrons 

Helwan 

Abu Sueir 
Khartoum 
L.G. 200 
RamatDavid 
Habbaniya 
Sballufa 
Abu Sueir 
L.G. 100 
Rebovetb 
lsmailia 

Nakuru 
Carthage 
Nanyuki 
Aqir 

In the field in the Western Desert, Palestine, Egypt, Iraq, Aden, Sudan and 
Kenya. 

1 No, 156 Maintenance Uclit did not commence to operate until after we had eotered. 
Tripoli in January 1943. 
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APPENDIX 31 

SUMMARY OF AIRCRAFT SERVICEABILITY IN THE MIDDLE 
EAST FROM NOVEMBER 1941 TO JANUARY 1943 1 

Operationally 
Seroiceable Unde,- Sero-iGeable 

Year Mr,ntll Aircraft Repair in 14 days 
1941 November (27th) 910 458 273 

December (25th) 960 457 314 
1942 January (30th) 865 562 350 

February (27th) 815 770 365 
March (26th) 674 695 490 
April (30th{ 840 462 318 
May (28th 770 520 390 
June (25th) 767 458 375 
July (30th~ 943 546 376 
August (27th 939 608 372 
September !24-th) 1031 680 390 
October 29th) 1198 748 344 
November (26th) l235 742 372 
December (31st) 1362 790 352 

1943 January (28th) 1230 750 341 

1 These figures show the position towr:uds the end of each month when returns were 
ren,dered. They do oot i,ndicate tbe highest and lowest states of serviceability reached. 
For instance, the number of oper.i,tional aircraft serviceable i.n squadrons at .one period in 
)an1.1ary 1943 was 1,415. 
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APPENDIX 32 

SUMMARY OF AIRFRAME AND ENGINE REPAIR OUT-PUT 
IN THE MIDDLE EAST FROM NOVEMBER 1941 TO JANUARY 1943 

Year Mon,h 
1941 November 

December 
1942 January .. 

February 
March 
April 
May 
J une 
J uly 
August 
September 
October .. 
November 
December 

1943 January .. 

Ai-rframes 
102 
140 
162 
164 
220 
247 
358 
435 
4)4 
365 
472 
486 
499 
535 
549 

507 

Engines 

160 
214 
351 
387 
467 
489 
687 
709 
920 
562 
675 
823 
820 
709 
889 



APPENDIX 33 

OPERATION TORCH 
R.A.F. STATION, NORTH FRONT, GIBRALTAR 

Foreword 

When the plans for thfa vast operation were first disclosed, it became necessary 
to prepare the way for the efficient fulfilment by this Station of the considerable 
tasks allotted to it and which were essential to the ultimate attainment of the vital 
objects of the whole operation. 

In order to arrive at a proper understanding of the whole .position it is necessary 
to describe the geographical peculiarities of the Station which ma.y be unknown in 
detail to those who have no intimate knowledge of it. The aerodrome is situated 
directly under the north face of the Rock and consists of a rectangular flat piece 
of ground bounded on the west by the Bay of Gibraltar, on the east by th~ 
Mediterranean and on the north by the frontier road adjoining Spain. The area is 
appro;,rimately 1,000 yards long by 800 yards wide. Prior to March 1942 there was 
a landing ground 980 yards by 75 yards in the centre of this strip of land, and during 
that month work was commenced in e,d:ending this runway into the sea on the 
western extremity and continued with such magnificent efforts by the Royal 
Eugineers that by 4 September 1942 this landing ground had been converted into 
a folly tarmacked runway 1,405 yards long by 100 yards wide. The whole of the 
administrative buildings, living quarters and dispersal area were also included in 
this small space as well as a cemetery of over 13 acres, the whole site being no 
more than could be wcluded within the perimeter track of an ordinary aerodrome 
at home. The aircraft dispersal areas were alongside the runway on sandy soil 
and were liable to become waterlogged with any heavy fall of rain, and in consequence _ 
jt was considered of such vital importance that this dispersal area should be usable 
whenever required, that it was necessary temporarily to defer the work on the 
extension to the n,rnway in order to surface as much as possible of this area during 
the short time which was available before the operation was due to commence. 
Once again the Royal Engineers are deserving of the highest commendation for the 
manner in which they adapted themselves to the new tasks allotted to them, and 
the proof of their labours can be realised that in spite of a rainfall at mbraltar 
during Nove~bet 1942 of 12·48 inches, being approxim~tely double that of the 
average for the past 25 years, no aircraft failed to take off from Gibraltar during 
the period owing to bad condition of the ground. 

In addition to making provision for aircraft, it also became necessary to prepare 
(or the correspond.ing increase in both aircrew and groUDd personnel which would 
be required to carry through the Station's commitments, al;ld to find space for the 
erection of fighter airc.raft which were to oo assembled at Gibraltar prior to taking 
off for operations in the new theatre of war. 

During the major part of November the ground staff of No. 233 Squadron and 
the Aircraft Transit Squadron were entirely responsible for the servicing and 
maintenance of two additiona.J operational Sq_!Jadrons in addition to their ordinary 
commjtments, and throughout the period t here were no cases of casualties arising 
from mechanical failure or taxying accidents. 

Aerodrome Construction- Detailed Summary 

On 4 September it was decided to cease work on the ~xtension to the runway 
and to concentrate all efforts on the resurfacing and preparing new dispersal areas. 
[n order to find sufficient space on such a congested area for the number of aircraft 
involved, namely :-
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450 Fighters, 
60 Hudsons, 
36 F.A.A. Aircraft, 
15 P.R.U. Aircraft (Mosquito and Spitfire), 
10 Amphibian Catalinas, 
Communication aircraft consisting of: Fortresses, Liberators, Halifaxes, 

Douglas C.47s, 
M.S.F.U. Met. Flight Hudsons, 

it became necessary to clear the north face of the Rock where b)asting had pre­
viously taken place, remove a minefield, level off an area of the north and south 
side of the ninway e,ctension, build a tarmacadam road of 700 yards from the face 
of the Rock to form an entrance and ex.it for parked aircraft, and to make good a 
large area on each side of the rnnway which would otherwise have been unservice­
able for heavy aircraft. This work involved the carting, loading and transportation 
of thousands of tons of stone and provided an additional hardstaoding of 112,550 
square yards ·without which the Station's commitments could not have been 
implemented. 

The Royal Engineers (Aerodrome Construction Coy.) were also called upon to 
construct two bomb dumps to store a strategic reserve of bombs and depth charges. 
Total number of Army personnel employed on all tbese works was approximately 600. 

Fuel Storage 
Prior to this operation all petrol for use at North Front was stored in the open 

on the aerodrome in 4 gallon tins, the average stock being between one and two 
million gallons. 1t was decided as a measure of safety to remove as much of this 
reserve as was possible to a site on the eastern beach road about one mile fro.m the 
aerodrome. In view of tbe fact that this dispersal might have resulted in a serious 
delay in refuelling it was further decided to obtain what tanks were available on 
the Rock, and three 12,000 and fifteen 1,000 gallon tanks were sunk on the aerodrome 
to serve as an immediate reserve for rush periods. The magnitude of the task of 
refuelling can best be realised when it is appreciated -that 968,500 gallons of petrol 
were handled between 1 November and 11 December out of 4 gallon tins, aII of 
which was filtered through chamois leathers to prevent any risk of water contamina­
tion. The cardboard containers had, in addition, to be carefully baled for reshipping 
to the U.K. and tins removed for crushing prior to disposal. 

Passive Air Defence 
In view of the number of aircraft it was proposed to accumulate on the aerodrome 

on 'D' Day, a passive air defence and fii:e-figbting scheme, far in excess of that 
previously envisaged and prepared for, became necessary. Fire-fighting appliances 
were increased by 2 fire engines and 1 trailer pump, an,d a static storage well of 
514,000 gallons was sunk to provide water at a. point on the aerodrome where none 
was otherwise available. In order to ensure that an adequate fue-figbti.ng system 
CQuld be put into operation immediately the Station was divided into six sectors, each 
being permanently manned by an N.C.O. and 9 O.R.s. E-ach sector was organised 
as a self-contained unit, having its own fire-fighting appliances, stretchers, etc. 
Shelters to accommodate the Station, tqe strength of which had been doubled almost 
overnight, were constructed by R.A.F. personnel working on night fatigues after 
completing an abnormal day's work. They also constructed blast-proof pens for 
fire tenders and ambulances. 

Aerodrome Control 
In order to ensure efficient control of -the aerodrome, having regard to the fact 

that there is only one runway and no taxying track, it was decided that the three 
immediate requirements were :-

(a) a rigid control of the traffic on the road to Spain (this road crosses the 
runway at about the middle of its length) ; 

(b) provision of an elastic means of communication between Flying Control 
and all aircraft, whether airborne or on the ground, so that exact instruc­
tions could be passed for taxying, taking off and landing ; 

(c) instantaneous control of all lighting, including security floodlighting. 
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Crashes 
It was decided that the operation must go through without any hitch or delay, 

even at the expense of doing irreparable damage to any aircraft which might crash 
on and fonn al\ obstruction to the runway. 

The Anny were therefore approached and a squad of bulldozers, cranes, grapples, 
tractors, etc., were made instantly available, day and night, so that obstructions 
which might delay the operation could be immediately removed, if necessary by 
simply pushing them clear of the runway. 

Fortunately, it was not necessary to resort to this expedient. 

Road Traffic Control (la) 
(i) Adequate control of the road was accomplished. after a good deal of experi­

ment, by means of ' Stop ' and ' Go ' lights and vertical swinging boom 
gates installed at either side of the runway, controlled from a sentry box 
mounted on a stone pillar about five feet high to give a better view, 

(ii) The gates are operated manually, the signal for opening or closing being 
• given by the Traffic Controller, an N.C.O. aircrew, stationed in the sentry 

box who switches the lights to green or red as required. A telephone 
system connects the Traffic Controller with the Airfield Controller and 
the Flying Control Officer. 

(iii) The necessity for this rigid co.ntrol can be realised when it is appreciated 
that some 8,000 Spaniards in buses,. cars, donkey carts and on foot, 'Cross 
this road twice a day. 

Aerodrome Control (lb) 
(i) Since a large part of the aerodrome cannot be seen from the Control Tower. 

adequate control was provided by means of a Hi1Iman light van which 
was equipped with VHF and HF RT, a floodlight and Verey pistol, 
cartridges, etc., and aldis lamps. 

Control of Ugbtlng (le) 
(i) The requirement arose irom the fact that it was found expedient to keep the 

aerodrome floodlit throughout the hours of darkness for reasons of 
security. 

(ii) The flarepath is controlled from the Control Tower and the floodlights had 
to be controlled at a moment's notice, both for aircraft taking off and 
landing, and in case of enemy air activity. 

An arrangement was made with tb.e Army authorities which control the Rock 
searchlights, whereby the Flying Control Officer could have the lights put on or 
off it will, and without delay. At one period during a mass take-off of paratroop­
carrying aircraft at night, there being no taxying tracks, it was necessary to send 
the aircraft off io batches of 12 and 13, and the crews were briefed to taxy out in,a 
prearranged order. On dowsing the lights, the aircraft took off at very short 
intervals, and directly the last aircraft of the first batch was airborne, the lights 
were again ordered on and the ne..~t batch t~ied out. In this way 37 C.47 aircraft 
were able to take off in 93 minutes, and the risk of taxying accidents was reduced 
to an absolute minimum. 

Security 
The whole of the aerodrome area, in view of the vital necessity for preventing 

sabotage, was declared a prohibited area prior to the operation, and beach 
scaffolding with barbed wire entanglements was erected whe,-ever possible. On 
account 0£ the ease with which persons could leave the Spanish Road and enter 
the aerodrome where it crosses the runway, a guard comprising 160 soldiers was 
continually on duty from dusk to dawn and the aerodrome was also brilliantly 
Uluminated by searchlights. 
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Internal Communications 
To control large numbers of aircraft and persons who were unfamiliar; w-itb the 

geography of the Station, some form of broadcasting was essential. A Tannoy with 
ten outdoor loudspeakers was flown out from England and was completely installed 
by R.A.F. labour within seven days of its receipt. This installation involved laying 
some 4,000 yards of cable, much of which was deeply trenched to avoid damage and 
interference. This instrument proved to be invaluable, and the success of the 
operation was to a marked degree due to its efficient working. 

Messes 
The officers', sergeants' and airmen's messes, built and designed for 100, 180 and 

450 respectively, were. during this period, dealing with an average of 300 officers, 
450 sergeants and 1,500 airmen. To add to this strain the numbers fluctuated 
without warning, the officers' mess on one occasion being called upon to serve 
80 extra breakfasts and the sergeants' mess on another occasion 200 extra dinners. 
All this ,vork was carried out without extra staff. 

Statistics 
(i) Total aircraft movements for month o-f November :--4,388 (i.e. almost 

exactly one every 10 minutes for a month). · 

(ii) At peak period, 8 to 14 November inclusive, l ,274 movements (i.e. one 
every 7 minutes 54 seconds for a week, and this included one bad 
weather day when there were only 39 take-offs and landings). 

(i.ii) 37 C.47 aircraft took off at night in 93 minutes. 

(iv) 27 Lightnings landed in 17 minutes. 

(v) 6 Fortresses and 6 Lightnings as escort took off in 6 minutes. 

(vi) 16 Spitfires took off in 4 minutes. 

(vii) 11 C.47s and 9 Spitfires took off in 12 minutes. 

(viii) Petrol consumption I November to 11 December, 968,500 gallons ; peak 
period 13 November-to 20 November, 232,484 gallons. 

(ix) Analysis of passengers arriving and departing North Front :-
October Arrived 380 Departed 321 
November 466 393 
December. . 668 395 

(x} On 10 November 38 Douglas C.47s carrying 450 Briti.sh paratroops arrived 
aod the men were accommodated and fed in the Fortress. 

(xi) Of 67 attacks made on U-boats during November, 63 attacks were made by 
. land-based aircraft. 

(xii) Fighter aircraft assembled-485 to 30. 11.42 

(xiii) Transit aircraft movements during November :-1,376 

(xiv) Casualties to home-based aircraft due to mechanical defect, carelessness or 
taxying accident--one Spitfire damaged undercarriage- pilot baled out 
over sea and safe. 

(xv) Strength of Station :-
72 Officers, 202 Senior N.C.O.s and 926 other ranks on 5.10.42 

309 Officers, 470 Senior N.C.O.s and 1,400 other ranks on 16. 11.42 
2'1:/ Officers, 321 Senior N.C.O.s and 1,795 other ranks on 14.12.42. 
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APPENDIX 34 

RELEVANT EXTRACTS OF ADMINISTRATIVE ORDERS AND 
INSTRUCTIONS 

No. 333 GROUP 

The Nature of the Operation to be Undertaken 
The operations which are about to be undertaken involve the launching of an 

expedition overseas which will consist of British and American land and air forces, 
the whole being under the supreme commaud of Allied Force Headquarters. 

LAND FORCES 
The land forces consist of three Task Forces:-

AmeYitan 
(i) The Western Task Force, 

(ii) The Centre Task Force. 

British 
(iii) The Eastern Task Force. 

AlR FORCES 
The air forces consist of :-

American 
(i) The Western Air Command.-The 12th Air Force (U.S.) which provides 

the air component for the Western and Centre U.S. Task Forces. 

British 
(ii) The Eastern Air Command.-Royal Air Force which will co-operate with 

the British Eastern Task Force. 

The 12th Air Force (U.S.) and the Eastern Ai, Force (R.A.F.) ha.ve each their 
specific tasks to perform, but, while operating independently under their respective 

•commanders, are subject to the co-ordination of the Commander-in-Chief, Allied 
Force H eadquarters. 

• • ♦ 

MAINTENANCE PROJECT 
System of Accountlni 

14. All units in the Ea.stem Air Command are to adopt system • C • for admini­
stration of equipment, in accordance with A.P.830. Volume I, Chapter 36, 
Section 4. 

Responsibility of Army and R.A.F. 
15. The Army is responsible for landing;- holding and distributing the following 

stores for R.A.F. units :~ 
Engineers stores. 
Petrol, oil and lubricants. 
S.A.A. . 
Bombs and pyrotechnics. 
Supplies, water and E.F. I . stores. (To be collected by R.A.F. transport.) 
Medical stores. 
Stationery and maps. 
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16. The following services will be provided for the R _A.F. by the Army :­
R.E. works. 
Survey and postal services. 
Signals-laying of land lines, provision of switchboards and telephones and 

personnel to man them. 
Medical--evacuation of casualties and hospitalisation. 
Quartering, requisitions and local purchase, hirings and claims. provost, pay 

and printing. 

17. The R.A.F. will be responsible for:-
Provision, holding and distribution of their own reinforcements, vehicles, 

technical stores and heavy duty dress. 
Repair and recovery of aircraft, vehicles and technical equipment. 
R .A.F. wireless communications. 
Decontamination. 

Scales of Equipment and Stores 
18. The R.A.F'. requirements have been calculated in accordance- with the 

following policy :-
(i) Stores and Equipment 

Unit E q uipment .. 

Air Stores Parks .. 

Each unit will proceed overseas complete 
with unit and barrack equipment, SO% 
tentage and 7 days' maintenance. 

Each park will take 30 days' maintenance 
for all units which it serves, to be followed 
approximately 14 days later by a second 
consignment of 30 days' maintenance for 
inclusion in Nos. 181, 132, 138, 134 Air 
Stores Parks. 

No. 351 Maintenance Unit 90 days' maintenance for all units. 

(ii) S.A .A., Bombs, Petrol, Oil and Lubricants 
First 8 days Maximum effort : for each squadron one 

day's supplies for each day in the country 
plus 100% reserve up to D plus 7. 

Subsequent 30 days Maximum effort. 
Tbereafter . . Sustained effort : 90 days' reserve at sus-

tained rates will be built up by stages. 

Army Base Depots : Attachments 
19. R.A.F. technical personnel to assist in the handling of R.A.F. stocks are 

attached to Army Fuel and Base Depots and will proceed overseas with these 
-formations. 

R.A.F. Embarkation Onits 
20. Nos. 59, 60 and 61 Embarkation Units will be attached to Q (M) at selected 

localities to assist in the landing of R.A.F. personnel and stores. 

R .A.F. Maintenance UnJts 
21. (i) No. 351 Maintenance Unit. This unit will proceed overseas at a later 

date and will be tbe main stores holding unit in the theatre of operations. It will 
contain a small section to hold and issue clothing, equipment and other needs to 
units not served by Air Stores Parks. 

(ii) A ir Stores Parks. Air Stores Parks are attached to wing formations as set 
out in the Order of Battle at Annexure 1 (not included). Each park holds, an initial 
supply of 30 days' maintenance for the squadrons in the wing it is designed to serve. 
M.T. for Air Stores Parks is included in the establishment of Wing Headquarters 
formations. 
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Unit Equipment 
22. Squadrons are to take essential equipment and seven days' maintenance 

. spareS. All trades,!llen are to bring their own tool kits. 

REPAIR AND SALVAGE 
Squadrons 

23. Squadrons are to undertake aircraft minor and major inspections and unit 
repairs. Unit repairs will be defined as those which can be:---

(i) Undertaken 011 the squadron base aerodrome. 
(ii) Completed within a period of 5 days in the case of single-engined aircraft, 

and 10 days in the case of twin-engined afrcraft. 

Repair and Salvage Units 
24. Each wing has been allotted a Repair and Salvage Unit, which is to under­

take salvage, repair on site, and repair at base of aircraft not falling in the category 
of unit repair. The scope of repair will depend on the availability of spares and 
tools, the initiative of individuals and the operational conditions. For this reason 
no minimum or maximum limits may be set but Officers Commanding Repair and, 
Salvage Units are to be guided by the Official Publications in deciding the extent 
of practicable repairs. 

25. Personnel of Repair and Salvage Units may be called upon by the Officer 
Commanding the wing to which they are attached, to assist squadrons in the major 
inspections and unit repairs, subject to the approval being obtained from the Chief 
Maintenance Officer at Air Headquarters. 

26. Repair and Salvage Units are to undertake salvage and light repair of M.T. 

Z'l. Airframes, engines and ancillary equipment and M.T. damaged beyond repair 
are to be:-

(i} Reduced to components, the serviceable items being returned to .Ak Stores 
Parks for reissue, or 

(ii) Returned in the complete state to No. 351 Maintenance Unit for return to 
the United Kingdom. 

Mobile Signals Servicing Units 
28. Personnel of Mobile Signals Servicing Units are to undertake the servicing 

and repair ofW/T equipment. For adminiStrative purposes these units are attached 
to Repair and Salvage Units, but attachments will vary in accordance with the 
movements of the wireless units served. 

MECHANICAL TRANSPORT 
Establishments 

29. M.T. establishments have been prepared t o render formations and wings 
mobile on the lines of Middle East. In th:e case of certain wings and formations 
which will not be required to be mobile in the early stages, certain load-carrying 
vehicles ·will not be shipped until called for. Those wings and units and the number 
of vehicles which are retained temporarily in the United Kingdom are as follows :-

Formation or Unit 

H.Q., No. 323 (F) Wing 
No. 232 (F) Squadron 
No. 243 (F) Squadron 
No. 106 R.S.U. 
H.Q., No. 326 (LB) Wing .. 
No. 18 (LB) Squadron 
H.Q., No. 328 (GR) Wing .. 
No. 608 (GR) Squadron 
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Vehicles not to 
be shipped 

60 three-tonners. 
3 three-tonners. 
3 three-tonners. 

11 three-tonners. 
38 i:hree-tonners. 

6 three-tonners. 
17 three-ton.ners. 
6 three-tonners. 



30. Owing to certain limiting factors it is not practicable in some cases to get 
all unit vehicles into M.T. Ships destined for the same destination. In such cases 
M.T. vehicles will join their respective formations and wings at the earliest oppor­
tunity. 

31. M.T. for squadrons and Air Stores Parks is held on the establishment of wing 
formations. This is sufficient to place units in ea.eh wing on a mobile footing. 

32. Drivers are established for ' A ' category vehicles as shown in the respective 
establisbme.nts. If units are required to move in one lift it will be necessary for 
them to detail drivers for those vehicles listed in the 'B' category. 

33. No. 328 (GR) Wing is established in M. T. on a semi-mobile basis with sufficient 
vehicles to enable one squadron to operate on detachment . 

• • • • 
MISCELLANEOUS. SUPPLIES 

Oxy3en 
36, Normal source of supply will be by transport cylinders from mobile oxygen 

plants, one of which is attached to each of the R.S.U.s. An additional reserve 
plant is attached to No. 131 Air Stores Park, Anny requirements will be met in 
the initial stages from R.A.F. reserves. 

37. Empty transport cylinders are to be returned by units to R.S.U.s for filling. 
They will be exchanged from stocks of full cylinders held at the R.S.U.s. 

Glycol, Acid a.nd Dlstllled Water 
38. At the outset glycol, acid and distilled water will be supplied by the Servicing 

Commandos. Fourteen days' supply is included in each Servicing Commando 
pack-up. Thereafter units are to demand io the normal way on their Air Stores 
Parks. 

AERODROME CONSTRUCTION GROUPS 
39. Two Army Constrnction Groups are included in the Eastern Task Force 

Order of Battle. They are provided for th1t repair of existing and construction of 
new aerodromes. Advanced elements of these Construction Groups will be avail­
able at the outset of the operations. 

40. R.A.F . liaison officers are attached to the G.H.Q .. Eastern Task Force, and 
to the Aerodrome Construction Groups as follows :-

G.H.Q. (attached Chief Engineer) .. 
No. 3 Aerodrome Construction Group 
No. 14 Aerodrome Construction Group 

WORKS SERVICES 

1 W/Cdr. 
I S/Ldr. 
1 S/Ldr. 

41. Works services will be carried out by the Royal Engineers. Application for 
works services are to be made to the Air or Group Headquarters for approval and 
transm~sion to the Chief Engineer. In case of operational urgency, application may 
be made to the local R.E. officer. 

42. Royal Engineers will not be availabl,e for defence wiring, digging of trenches. 
black-out and field hygiene, but assistance will be given in tools and materials 
where available. 
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APPENDIX 35 

THE EARLY HISTORY OF THE R.A.F. SERVICING COMMANDOS 

It was decided in January 1942 to form 3 Servicing Commandos in Fighter 
Command and instructions to this effect were given by the Director of Organisation 
on 31 Janua.ry. 1 

The object of these units was to be the occupation of advanced landing grounds, 
as soon as they had been captured by the Army. The commandos would be dis­
embarked into landing crnft and put ashore over the beaches with their equipment 
and transport. They would then advance to occupy the aerodrome. as soon as the 
Arm,y declared it clear of the enemy. It would n.ot be the duty of Servici,ng 
Commandos to fight for landing grounds but in the circumstances under which they 
would be operating opposition might• be encountered and the men would have to 
be prepared to defend themselves and their aircraft. On reaching the aerodrome 
they would arrange petrol and ammunition dumps and prepai:e to receive and 
service forward support fighter -aircraft: until the arrival of the squadron servicing 
echelons, whereupon they would leapfrog forward in their own transport to a more 
advanced aerodrome. The minimum of essential equipment would be carried, 
sufficient for refuelling, rearming, between fi.igb,ts and daily inspections, minor 
repairs and replacements and the necessary gear for aircraft pickets, ground 
marking, entrenching and cooking. Individual rations would be carried for 48 hours 
with additional supplies for 10 days. The total streogth would be approximately 
2 officers and 150 other ranks, all volunteers.• 

Immediately following the issue of the Air Ministry authority. volunteers were 
called for in Fighter Command. Nos. 3201 , 3202 and 3208 Commandos were 
fonned and the first battle course was opened at lnveraray on 26 April. 

On 6 April the Director of Military Co-operation at Air Ministry was requested 
by the Air Officer Commanding-in-Chief, Army Co-operation Command, to sanction 
the forQlatjoo of 2 further Commandos for the servicing of Aony Co-operation 
aircraft. The request was at first refused since D.M.O. did not consider that the 
scale. of operations in 1942 would call for the employment of sucb units. The 
A.0.C.-in-C. pressed bis point. however, stressing that the forward operation of 
reconnaissance aircraft in support of the Army was as necessary as close fighter 
support . . He won bis case and approval was given on 19 May. 1t was considered 
that smaller units would suffice in Army Co-operation Command and the establish­
ment was fixed at 2 officers and 74 other ranks. Sufficient volunteers bad been 
obtained by 17 July and Nos. 3225 and 3226 Commandos were formed and 
assembled on I August.' 

The Fighter Command and Army Co-operation Command Servicing Commandos. 
though serving similar purposes, had differing establishments and equipment and 
were trained to service different types Gf aircraft. It was soon realised that, even 
though a forward landing ground might be allocated to specific squadrons, it 
would very likely be necessary to use the same airfield for both fighter and recon­
naissance aircraft and even for light bombers. while in an emergency any type of 
aircraft might land if the aerodrome were suitable. It was. therefore, decided that 
the Commandos should be known as R.A.F. Servicing Commandos and should all 
})ave identical establishments and be able-to service aircraft of any squadron likely 
to use a captured aerodrome. The establishment and training of a Commando 
would be based on the carrying out of daily and between flights inspections and all 
repairs and adjusbnents normally undertaken by flight personnel in a squadron, 
limited in extent to supporting the equivalent operational effort of 3 fighter 

3 LM/670/DGO. 
a AOC/S.182/Air 2A. 
·5 A.M. File C.S.14196. 
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squadrons plus 2 ligbt bomber or one medium bomber squadron operating 
i;imultaneously throughout the hours of daylight. Technical personnel would 
come under two groups :-

(a) Those familiar with all of a list o.f specified types, the list being subject to 
,periodical amendment, but then including certain mark,s of Spitfire, 
Hurricane, Typhoon, Mustang, Blenheim, Boston. 

(b). A limited number of selected experts on each specified type. 

Following the completion of No. 5 Beach Course at lnveraray it was considered 
desirable to organise the Commandos ratber more on Army lines. It is beyond 
doubt that the new organisation had its advantages and the fact that the Com­
mandos were capable of assuming a military role for local defence was a safeguard 
which the development of the campaigns did not in fact demand to any extent, but 
which, nevertheless, might under different circumstances have proved invaluable. 
Under the reorganised scheme the commando was divided into 4 .Bights- and a 
headquarters flight, each of the five having 3 squads of approximately 12 men.1 

Nos. 3201 and 3202 Servicing Commando Units were used in North Africa. s 
They disembarked from assault craft at dawn on 8 November {942 in tb.e vicinity 
of Algiers and marched 12 miles to Maison Blaoche airfield. During the fi.rst week 
the comma~dos serviced every aircraft that landed at Maison Blanche, including 
Hurricanes, Spitfires aJJd Lightnings. o. 3203 S.C.U. disembar}l'.ed at BOne on 
10 December and arrived at Blida on the 19th, subsequently joining No. l 10 
Repair and Salvage Unit at Gbardimaou on 12 February. 

In spite of difficulties the units did magnificent work and were required to under­
take the maintenance of more squadrons and for a considerably longer period than 
originally intended, owing to the difficulty in assembling the ground echelons and 
equipment of the -fighter squadrons and moving them to the forward area to join 
theix aircraft, 

In the opinion o-f the Air Officer-in-charge of Administration at li.Q .. Eastern Air 
Command, ' The success achieved by the fighter squadrons during this period was 
undoubtedly due very largely to the loyal a.ud extremely ha,rd work 0£ the Servicing 
Commandos who have most certainly proved their value in a campaign of this 
na:mre .•• 

Moving from Maison Blanche as the campaign developed, the Comma.odos were 
subsequently in operation at Djidjelli, Souk el Arba, B0ne and other airfields under 
most difficult conditions. Airfields and road surlaces were bad, the weather was 
far from ideal, living conditions \vere at times severe and units had still to contend 
with supply problems in addition to servicing aircraft. They serviced, during the 
advance, Spitfires, night-.flying Hurricanes. WeUingtons and U.S ,A.A.F. Mitchells, 
frequently under enemy air attack, 

At the end of April 1943 Commando personnel moved t9 a new airfield under 
_ constrnction near Medjez el Bab. They were less than eight miles from the front 

line but by 3 May the advanced ground was ready for use. It was not actually 
needed to any extent until 8 May when 184 aircraft were serviced in the one day. 
This was their last major effort in North Africa, but after a short refresher course 
near Oran the three units were again ready for action in Sicily by July. 

Several further Commando Units were formed early in 1943 for impending 
operations : No. 3204 was established in F,ghter Command in February and in 
April Nos. 3205 and 3206 were formed in Army Co-operation Command and Nos. 
3207, 3208, 3209 and 3210 in Fighter fommand. • 

By April a revised establishment had been drawn up which incorporated the 
more important of the recommen,dations con,tained in the reports of the Ofii<:;ers 
Commanding, Nos. 3201 and 3202 Commandos, though tbe addition of an Officer 
Adjutant was not allowed. The newly formed units, which were intended for use 
with No. :S3 Group in Europe, were based on the new establishment. 

1 A.M. File S.83764. 
2 Ref. Adniin. Flans 6 Flds. 39/6/1 , 
3 Ref. EAC/1639/0rg. 26.1.43, 
• A.M. File S.83764. 
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APPENDIX 36 

THE ROLE AND EQUIPMENT OF THE SERVICING COMMANDOS 

Employment1 

The :role of the Servicing Commandos was to go in during the early stages of an 
assault and prepare airfields for the reception of aircraft, which they bad to be 
prepared to service until the amval of the squadron personnel. The advantages 
to be gained from their use were:-

(a) that they allowed for greater flexibility in the Air l'1an by enabling ~quad­
rons of different types to be put into a new landing ground at sh.ort notice, 
although it was not entirely satisfactory for a Commando to have to cater 
for more than one type of aircraft, and 

(b) they took the first shock of casualties, thus saving losses among squadron 
ground personnel who would have been harder, to replace. 

The number of Commandos required was calculated on the basis of one per four 
squadrons flying in before their squadron personnel arrived. After the arrival of 
the .latter, Commando personnel were either withdrawn into the personnel transit 
centre for refitting or distribution among other units, or went ahead with the 
army to open up further landing grounds. One Commando normally operated one 
airfield, but could be split to operate two within its capacity of four squadrons. 
An increment of 50 personnel was made if it was required to service night fighters . 

Organisation 
The Commando was designed to split into four flights, each of which had 3-

tort lorries. Each flight contained 7 aircraft teams of fitter, rigger and armourer. 
No flight mechanics were included, all tradesmen being Fitters IIA and E. These 
tradesmen were encouraged to regard themselves as both fitters and riggers when 
their training and experience could justify it. Each of these flights assumed the 
responsibility for a squadron and functioned as follows :-

{a) Refuelling. The petrol brought from the beach was dispersed to dumps 
around the landing ground and from these dumps each flight drew enough 
petrol for one squadron refuel. One 3-ton lorry contained an empty 44 
gallon drum and an A6 refueller, a second an empty drum aod. two semi­
rotary hand pumps. Refuelling was done by pouring the petrol into the 
drum and pumping it into the aircraft, thus ensuring adequate filtering. 
No attempt was made to refuel long-range tanks as special attachments 
were necessary and it was a lengthy process. 

(l1) Rearming. The third flight lorry collected ammunition from the dumps 
around the landing ground and transported it to each dispersal for use 
as required. 

As no drivers were held on the establishment, these were drawn from all trades 
to maintain the balance. Ali personnel also assisted in refuelling when not actually 
engaged on other specialist work. 

As both officers were engineers and fully occupied with practical work, the paper 
work was kept to a minimum. The oormaLsystem of '-travelling' Forms 700 was 
used and a sergeant clerk was employed to log aircraft movements. A daily aircraft 
state was sent in each night at 1800 hours and the beach brick was kept informed of 
the stocks of petrol, oil, lubricant and explosives available at the landing ground. 

One complete Commando was held ready in reserve, to be flown in to replace 
casualties. In Husky only two airmen were killed by anti-personnel mines and no 
replacements were necessary. -

1 A .H.B./TI J 1{193. 
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Equipment 
(a} Tools. Every tradesman carried a personal tool-.roll of standard tools as 

laid down in the War Establishment Scales. 

(b) Sta11ter Trolleys. Starter trolleys equipped with an engine were taken in 
during Husky at a scale of one per aircraft, but this was found to be excessive as 
most pilots preferred to start on their internal accumulators rather than wait for 
the ti:olley. The number was subsequently reduced to 12 per Commando with the 
addition of 8 spare internal accumulatoi:s. 

(c) Refuelle11s. In addition to the 8 semi-rotary hand pumps, 4 American A6 
refuellers were carried. These were high-pressure fuel pumps which packed in a. box 
about 3 ft. X 1 ft . 8 ins. x 1 !t. 8 ins., weighed very little and would pump out a 
44 gallon drum in one minute. No. 3232 Servicing Commando had in addition a 
captured German ' Barrel • refueller which was contained in two barrels of normal 
petrol drum diameter and was 18 ins. high. One held a petrol motor, petrol tank and 
three stage pump, while the other held sufficient hose and junction pieces to allow 
t hree aircraft to be refuelled at once. This proved to be by far the most useful. 

(<l) $hce11 Legs. These were considered of little value as they could only lift and 
not move. A German travelling gantry was acquired with a 3,000 kg. block and 
tackle from which, at the time of its capture, an Me.109 was suspended. This 
gantry was constructed of tubular metal, and was mounted o:n four pressed-steel 
wheels with interconnected steering. It had two shafts for towing, and could be 
dismantled into six pieces, each capable of being lifted by one man. 

(e) Army type mess tins were used, as R.A.F. mess tins would not accommodate 
the 48-hour ration. 

(f) Oxygen. A charging rack and transport cylinders were carried, but this could 
only be regarded as a temporary measure. A mobile oxygen charging plant should 
be landed as soon as possible. 

(g) Two jeeps were provided for each Commando, as they were essential to 
officer supervision. 

(h) Spare Tyres and Wheels. 
the War Establishment Scales 
amended to :-

The number of spare tyres an_d wheels laid down in 
was found to be inadequate and was accordingly 

Main wheels and tyres 
Main tyres Spitfire V and IX 
Main tyres Spitfire VUI 
Tail wheels and tyres .. 
Tail tyres all Marks .. 

8 
40 
10 
12 
20 

One gross oi new sparking plugs was also carried. T hese were spark tested, as new 
sparking plugs were sometimes defective. 

(i) StOYes. These included cases of belted 20 mm. ammunition, water finding 
paste for checking petrol drums, and r,eady-mixed glycol engine coolant. At least 
one Commaildo in Husky, however, took pure glycol, and had neither distilled wate.r 
nor tartaric acid for treating ordinary water available ; it was therefore compelled 
to drain the coolant from the radiators of crashed aircraft to top up serviceable 
aircraft. 
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APPENDIX 37 

RELEVANT EXTRAC'.1'S OF ADMINISTRATIVE ORDERS 
AND INSTRUCTIONS FOR OPERATCON HUSKY 

Maintenance Instruction No. l 
Preparation and Reflttini of Units for Operation Huslcy 

Introductlon 
These instructions cover the action to be taken by commands and groups with 

regard to the maintenance aspect of the refitting and general preparation of squad­
rons and units for Operation Husky. The actual Maintenance Project for' Finance' 
and ' Horrified' will be issued sel)arately, the former by H.Q .. R.A.F., M.E., and 
the latter by Force 545 (Air). 

2. R esponsibility for the refitting and reorganisation of squadrons and units 
. will rest with parent commands as laid down in para. 55 of Administrative Planning 
Instruction No. 2 dated 19 A_pril 1943. 

Establishments 
3. Special establishments, which are being issued separately, have been prepared 

in the case of units destined for ' Horrified.' These establishments are based on 
light assault scales. -

All other units will re-form to normal M.E. establishments current at the time of 
refitting. 

Base Areas 
4. There will be two main b,µ;e areas for refitting and i::e-equipping, viz., the Delta 

and T ripoli. S tocks of equipment a re being sent to No. 114 M.V., Zavia, for the 
refitting of units in the Tripoli area. Units in the Delta will submit demands on 
their usual source of supply, or in accordance with any other special instructions 
which may be issued. 

Units Concerned 

5. Units concerned will fall int o two categories: 

(a) those destined for ' Homfied ' ; 

(b) those moving either to ' Penryn ' or ' Finance.' but not due to go forward 
to ' Horrified.' 

At all t imes priority for refitting and issuing of aircraft, M.T. s pares. etc., must be 
given to (a) above. 

Aircraft 
6. Commands and groups will ensure that their squadrons are equipped with the­

i;iumber of aircraft for which each squadron is established. 

New aircraft will be issued to squadrons to replace unserviceable aircraft which 
cannot be made serviceable by the squadrons within the tune allowed for preparation 
and refitting. The unserviceab1e aircraft will be allotted to No. 214 Group for 
No. 113 M.U,. Castel Benito (for all types other than Kittyhawks), or No. 3 A.RU., 
Mellaha (for K ittyhawks). 

Replacements will be drawn from No. 117 M.U. 
A.0.C., No. 2 14 Group, will be responsible for controlling the issue of aircraft from 

No. 117 M.U. 
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Mechanical Transport 

7. Commands and groups will ensure that their units are equipped with the 
number and types of vehicles allowed on establish.n;tents. Special M.T . establish­
ments are being issued for units destined for 'Horrified' (see para. 3 above). 

Vehicles will be issued to units in the 'Chimpanzee ' area from the M.T. Pool 
attached to No. 114 M.U., and to units in the Delta area from M.T. Base Pool. 

As far as units proceeding to • Horrified ' are concerned the aim will be, wherever 
possible, to supply new F.W.D. vehicles against establishment of load carriers. 

Waterproofing is a unit responsibility. Separate instructions are being issued on 
this subject. 

.. ., • • 
Technical Spares and Unit Equlpm.ent 

10. (a) Special packs are being issued to the servicing commandos. 

(b) Separate instructions are being issued regarding the scale for Spitfire and 
Kittyhawk squadrons, both as regards unit equipment and range of spares. 

(c) Squadrons proceeding to • Horrified ' will move from the refitting area with a 
9 days' range of spares which they are to pack in special containers, supplies of which 
have been despatched to No. 114 M.U. These containers are in two sizes, viz. : 

18i in. X ll{in. X 8fin. 
24in. X 18 in. X llfin. 

The entitlement is 45 containers of each type per squadron. Each container is 
so designed that. upon the removal of four screws it can be opened and used as a 
stores bin without immediately unpacking all the contents. Before being packed 
each container is to be lined with waterproof paper, supplies of which are ava~ble 
at No. 114 M.U. 

This range of spares (c) above must oot be drawn upon until the squadron 
concerned is in 'Horrified.' Special stocks a re being issued to 'Finance' to allow 
for squadrons in transit t o draw on No. 143 M.U., durin.g their stay in 'Finance,' 
and this will enable the squadrons to keep the 9 days' range of spares in.tact. 

Channels of supply will be as laid down in para. 3 above. 

Oxy~en 
1 I , When the Western Desert squadrons and units are withdrawn to the 'Chim­

panzee' area, the three oxygen plants at present held by Nos. 31, 33 and 40 A.S.,P.s 
will be ttansferred to the control of No. 214 Group, together with stocks of bottles 
and cylinders held by those A.S.P .s. 

A.O.C., Western Desert, will be responsible for ensuring that all aircraft bottles 
and transit cylinders held in squadrons surplus to unit eqµipment scale are h;i.nded 
over to No. 214 Group. This is most important so as to enable the plants to be fully 
employed filling bottles and cylinders during refitting period. 

Squadrons and A.S.P.s will draw their entitlement of filled oxygen bottles/ 
cylinders from No. 114 M.U. prior to leaving the 'Chimpanzee· area. 

Air Stores Parks and Repair and :salvaie Units. 
12. Arrangements will be as follows : 

(a) No. 31 A.S.P. and No. 5.1 R.S.U. will continue to serve the Western Desert 
Light Bomber Force and will be controlled by the same Headquarters 
Formation as operates and administers the Western Desert Light Bomber 
Force. 
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(b) No. 38 A.S.P. and No. 53 R.S.U. will be transferred to the control of No. 214 
Group. 

Personnel from No. 33 A.S.P. and No. 53 R.S.U. will be required to move 
into • Finance ' about D minus 80 on the following bases : 

(i) No. 33 A.S.P.-All equipment assistants and drivers M.T. but no 
equipment or transport. Balance of unit will be attached to 
No. 114 M.U. 

(ii) No. 53 R.S.U.-All ~echnicia.ns and drivers M.T., i.e. all personnel 
other than those purely administrative. In addition, tool kits, 
three bea.vy cranes, one light crane and eight articulators (four 
low loaders and four high loaders) are to be taken. Balance of 
unit will be attached to No. 113 M.U. 

(c) No. 36 A.S.P. This unit has been transferred from No. 201 Group to 
No. 214 Group to assist No. 114 M.U. 

(d) No. 40 A.S.P. and No. 59 R.S.U. will be required to move to' Horrified' 
and separate instructions will be issued by Force 545 concerning these 
units. 

(e) No. 2 R.S.U. will be transferred to control of No. 214 Group and will work 
at No. 113 M.U. (Castel Benito). 

(/) No. 3 R.S.U. will be transferred to control of No. 214 Group and will work 
at No. 3 A.R.U. (Mellaha). 

Advanced Salvage Unit 
13. The Advanced (or Forward) Salvage Unit will be transferred to control of 

No. 2 14 Group and will be required to assist advanced section of base salvage units 
in the clearance to No. 113 M.U. and No. 3 A.RU. of accumulations of crashed 
aircraft in the Western Desert dumps. 

M.T. Light Repair Units 
14. No. 2 M.T.L.R. U., which will re-form to a new establishment being issued by 

H ,Q., R.A.F., M.E.. after consultation with Force 545, will be required to proceed 
direct from the mainland to ' Horrified.' The balance of the unit which will be an 
increase of the existing advance section will move to ' Finance ' from ' Chimpa.nu-e • 
area about D minus 30. 

s. & T. Columns 
15. Nos. 5, 6 and 10S. &T. Columns and No3. I and 2BomberGroup Maintenance 

Companies will be transferred to No. 214 Group and will be used by A .O.C., No. 214 
Group, t o the best advantage. 

Air Ammunition Park 
·16. No. 124 M.U. (A,A.P.) will be transferred to the control of No. 214 Group 

for the strengthening of No. 141 M.U. However, one dump section will be requlred 
in the Ka.irouan area to support No. 2qs Group. 

Surplus Equipment and M.T. 
17. A.O.C .. A.H.Q .. Western Desert, and A.O.C. No. 214 Group, will, in the case of 

units destined for • Horrified.' make arrangements for the disposal, in tbe • Chim­
panzee' area, of personnel, M.T., and stores surplus to the special assault scale 
establishments. -

In view of tbe fact that certain personnel belonging to these units will have to 
stay in the' Chimpanzee 'area, this equipment will be retained by what are, in effect, 
the rear parties of the units. 

16 Mf!,y 1943 

Reference: 
MS,103790/M.Plans 
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Maintenance Instruction No. 3 
Alrcraft- Replacement of Wastai&--Operation HW1ky 

This instruction is issued to cover tbe period of Operation Husky and its efiective 
date will be 20 jUDe 1943. 

2. Immediately on receipt Air Headquarters and groups are to issue detailed 
instructions, as necessary, to such of their units as are concerned in the operation of 
this new procedure. 

3. Squadrons of the R.A.F. and 9th U.S.A.A.F. in Malta, Sicily, or in the Middle 
East Command will be supplied with replacement aircraft from the units shown in 
Appendix · A· (not included). This does not apply, however, to medium and heavy 
bomber squadrons; arrangements for supply of these aircraft are set out in para. 7. 

The units to be supplied by, and the types of aircraft to be held at, No. 117 and 
No. 136 Maintenance Units, at the U .S.A.A.F. Pool at Sorman and at Delta Main­
tenance Units are sho,vn below. together with details as to the procedure for main­
taining the flow of aircni.ft through maintenance units to squadrons. 

4. Maintenance units concerned in the supply of aircraft and the squadrons each 
will serve are:-

A. No. 117 Maintenance Unit, Azizia, and U.S.A.A.F. Pool, Sorman 
No. 214 Group located in the Tripoli area will be responsible through 

No. 117 Maintenance Unit and U.S.A.A.F. Pool at Sorman. for supply of 
aircraft to the follmying units :-

(i) No. 117 Maintenance UnJt 
Unit Type of aircraft 
No. 40 (S.A.) Squadron Spitfire V 
No. 73 Squadron Spitfire V 
No. 244 Wing and its Squadrons Spitfire V a.nd I X 
No. 322 Wing and its Squadrons Spitfire V and I X 
No. 324 Wing and its Squadrons Spitfire V and IX 
No. 239 Wing and its Squadrons Kittyhawk II and III 
No. 7 (S.A.) Wing and its Squadrons .. Kittyhawk I . II and III 
No. 1437 Flight.. Mustang 
No. 3 (S.A.) Wing and its Squadrons .. Boston and Baltimore 
No. 232 Wing and its Squadrons Baltimore 
Malta Squadrops Spitfire, Mosquito and Beaufigbter 
A.D.E.M. Squadrons in Tripolitan.ia . . Hurricane and Beaufighter 
(Note.-No. 73 Squadron has been temporarily loaned to North African 

Air Force for employment with North African Coastal Air Force. While so 
employed it will be maintained by North African Air Force, but as soon as the 
squadron returns to Middle East Command it will be supplied under Middle 
East arrangements.) 

(H) U.S.A.A.F. Pool at Sorman 
Unit 
57th Fighter Group 
79th Fighter Group 

B. No. 136 Maintenance UnJt, Berka 

Type of air/jraft 
Kittyhawk II (P.40F) 
Kittyhawk II (PAOF) 

No. 212 Group, located in the Martuba area, will be responsible through 
No. 136 Maintenance Unit for the following :-

(i) Holding a reserve of aircraft for feeding into No. 117 Maintenance 
Unit from the east aod also to supply the Aircraft Storage Unit. 
controlled b Y, North African Air Force if H.Q., R.A.F., M.E .. is so 
requested by Mediterranean Air Command. 

(ii) Supplying squadrons operated by Air Defences Western Mediterranean 
and located in the area Marble Arch to Derna (both included). 
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C. Maintenance Units in the Delta 
Headquarters, Royal Air Force, Middle East, will control, .through No. 206 

Group and the maintenance units in the Delta, the following commitments ;-
(i) Replenishment of No. 136 Maintenance Unit. 

(ii) Supply of aircraft to squadrons operated by Air Defences Ea.stern 
Mediterranean and located in the area Derna (excluded) to Levant. 

(iii) Supply of aircraft to all squadrons operated by No, 201 Group. 
(iv) Supply of aircraft to heavy bomber squadrons (see also para. 7 below). 
(v) Supply of aircraft to operational training units and Middle East 

Tn1,ining Schools. 
(vi) Any other special commitment, e.g. aid to Turkey. etc. 

5. It is estimated that in order to meet the commitments enumerated in para­
graphs 4A and 4B above, the number of aircraft required to be held by No. 117 
Maintenance Unit, by the U .S,A.A.F. Pool at Sorman, and by No. 136 Maintenance 
Unit, will be :-

A. (i) No. 117 Maintenance Unit 
Type of aircraft 
Spitfire V 
Spitfire IX 
Kittyhawk I 
Kittyhawk Il 
Kittyhawk III 
Hurricane IIC 
Mustang .. 
Mosquito 
Beaufighter (Coastal) 
Beaufighter (Nig)lt) 
Baltimore 

Boston 

(ii) u.s.A.A.F. Pool at Sorman 
Type of afrcraft 
Kittyhawk II (PA0F) .. 

Qty. 
100 
25 
10 
12 
20 
10 
2 
5 
5 

15 
15 

10 

Qty. 
12-JS 

Remarks 

6 of these will be held in No. 51 
Repair and Salvage Unit. 

4 of these w.ill be held in No. 51 
Repair and Salvage Unit. 

B. No. 136 Maintenance Unit 
Type of aircraft 
Spitfire V 
Kittyhawk I 
Kittyhawk II 
Kittyhawk ill 
Hurricane UC 
Baltimore 
Boston .. 

~- Method of Replenishment 
A. Squadrons 

Qty. 
40 
10 
10 
20 
10 
9 
6 

(i) Existing :procedure of repeating casualty signals to the Headquarters 
J;,<'ormations responsible forl'eplenishment will continue except for 
squadrons in Malta and squadrons in Sicily. 

(ii) Headquarters, Malta, will send an immediate signal each day, or more 
frequently if necessity arises. to Headquarters, No. 214 Group (who 
will notify Rear Mr Headquarters, Western Desert, automatically). 
This signal will show the number of aircraft required by types to 
replace Cat. II, Cat. III and ' Fly-in' casualties, also the number of 
replacement pilots or aircrews and the landing ground(s) to which 
the aircraft are to be delivered. 
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(iii) As far as Sicily is concerned, each wing commander, or his,,representative 
will send an immediate signal each day, or more frequel}tly if necessity 
arises, to No. 214 Group (who will notify Rear Air Headquarters, 
Western Desert, automatically). stating the number of aircraft 
required by types to replace Cat. II, Cat . III and ' Fly-in· casualties. 
The signal will also state the number of replacement pilots or air­
crews required and the landing ground(s) to which the aircraft are to 
be delivered. 

B. No. 117 Maintenance Unit and U.S.A.A.F. Pool at Sorman 
No. 214 Group will call ionvard replacement aircraft each day to make good 

holdings of No. 117 Maintenance Unit and U .S.A.A.F. Pool at Sorman as 
follows:-
Type of aircraft 
Spitfire V 

Spitfire JX 
Kittyhawk I and II 
Kittyhawk TI (P.40F) .. 

Mustang .. 
Beaufighter (Night) 

From west 
Three-fifths of total 

requirements 
AU requirements 

AU requirements for 
57th and 79th 
Fighter Groups 

All requirements 
0.oe-third of total 

requirements 

From east 
Two-fifths o.f 

requirements 
total 

All requirements 
AU other require­

ments 

Two-thirds of total 
requirements 

Hurricane UC All requirements 
Beaufighter (Coastal) ~ 

Boston . . All 
Baltimore requirements 
Mosquito All requirements 

To call forward aircraft from the west, No. 214 Group will signal require­
ments to Mediterranean Air Command, endorsed ' For Central Allotments 
Bureau.' 

To call forwai:d airci:aft from the east, No. 214 Group will signal i ts requir~ 
ments to No. 212 Group. · 

C. No. 136 Malnteoance UoJt 
No. 212 Group ',Vill call up from Headquarters, Royal Air FQi:Ce, Middle 

East, the aircraft required to make good holdings of No. 136 Maintenance Unit. 

Supply o1 Medium and Heavy Bomber Aircraft 
7. Replacement aircraft for medium and heavy bomber squadrons will continue 

in accordance with existing procedure ~-
(a) Reinforcement Wellington aircraft from Ras El Ma and repaired aircraft 

from maintenance units in Delta into No. 205 Group's repair and salvage 
units direct. 

(b) Halifax aircraft ferried direct from No. 161 Maintenance Unit to the heavy 
bomber squadrons. 

(c) Heavy bombers for the 9th U.S.A.A.F. are flown into Egypt from U.S. via 
Khartoum or Marrakesh and are distributed direct to the units concer:ned 
under arrangements made by 9th U.S.,A.A.F . 

.Action in Event of Reserves Fallinl! Below Level of Requirements 
8. If at any time Air Officer Commanding, No. 214 Group, considers that air~ft 

reserves under his control are falling below the possible requirements of the various 
forces which they are designed to support, he will notify Headquarters, Royal Air 
Force, Middle East, by Immediate signal stating what he has available and what is 
due in. Bea.dquarters, Royal Air Force, Middle East, will then, if considered neces­
ary, advise Mediterranean Air Command (Central Allotments Bureau) repeating to 
North African Air Force and North African Tactical Air Force as applicable. 
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Allotment Forms 
9. A. Allotment Forms No. 1012 will be raised as follows:-

I ssiu:s from 
Responsibility Distribution of 

JM 'Yaising Form 1012 
allotment 

Delta Units H .Q., R.A.J;<., M.E. (l) Consignor M .U. concerned 
(2) No. 212 Group 
(3) File 

No. 136 M.U. No. 212 Group (1) No. 136 Mai.Dtenance Unit · 
(2) No. 214 Group for No. 117 M.U., 

or if local squadron--Con­
signee unit. 

(3) File 

No. 117 M.U. 
No. 113 M.U. 
No. 159M.U. 

No. 214 Group 
(4) H.Q., R.A.F., M.E. 
(I) Consignor M. U. 
(2) H.Q .• E.A.T.F., A.H.Q .. Malta, 

No. 2 10Group, No. 51 R.S.U., 
or consignee unit as applicable 

(3) File 
(4) H.Q., R.A.F., M.E. 

13. All aircraft flown into No. 117 Mai.Dtenance Unit from the west and into 
Tripoli repair and maintenance units ex Malta and Sicily for engine change, 
repair, etc., will be covered by No. 214 Group raising a receipt allotment form. 
Copies of tbe allotment form will be sent to Headquarters, Royal Air Force, 
Middle East. In the case of aircraft returned for engine change, repairs, etc., 
an additional copy will be sent to Air Headquarters, Malta, or Headquarters, 
Eastern Air Task Force. as applicable. 

C. Cat. II and Cat. III aircraft will be advised weekly t o Headquarters, Royal Air 
Force, Middle East, by Headquarters concerned for write-off action. 

Returns 

10. 
Nature of return 

A. Daily State of air• 
craft in M.U.s 

B._ Weekly Mayfly 

C. Weekly State of 
aircraft in M.U.s 
' S ' and • S ' with­
in 7 days 

D. Monthly Serial Nos. 
136 and 139 

Rendered by Method Tc whom rendered 
(i) A consolidated re• 
turn from No. 214 
Group for all M. U .s 
under their control 

(ii) No. 136 M.tJ. 
(iii) All Delta M.U.s 

Signal 
Signal 
Telephone 

} 

H .Q .. R.A.F., M.E. 

All H.Q. and Group Signal 
Formations 

Full particulars given Signal 
at Appendb, ' B • 
(not included) 

All H .Q. and Group Postagram 
Formations 

H .Q.,R.A.F ., M.E. 

M.A.C. for C.A.B. 
(R) 
M.E. , H .Q .. R.A.F. 

H .Q . . R.A.F.,M.E. 

11. Air Headquarters, Malta, Air Headquarters, Western Desert, No. 212 Group 
and No. 214 Group are to acknowledge by signal receipt of this Instruction. 

12 ]1me 1943 

Reference: 
MS.103790fM.Plans 
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APPENDIX 38 

OUTLINE TABLE SHOWING THE CHAIN OF RESPONSIBILITY FOR 
AIRCRAFT SUPPLY 

I. Delta AJrcraft Storage Units 
A.. Receipts from:-

(i) Takoradi, via Central African Reinforcing Route. 
(ii) Erection of aircraft shipped to Egypt in cases. 

(iii) Output of_ the repair units in the Delta. 

B. Issues to :-
(i) No. 136 Maintenance Unit, Berk.a. 

(ii) All No. 201 Group Squadrons. 
(iii) Squadrons operated by Air Defences Eastern Mediterranean, Derna 

(excluded) to Levant. 
(iv) Iraq, Aden, East Africa. 
(v) Operational Training Units, Middle East Training Schools, etc. 

(vi) Special, e.g. Aid to Turkey. ' 

II. No. 136 Maintenance Unit, Berka 
A. Receipts from :-

(i) Delta Maintenance Units. 
(ii) Repair (Internal). 

B. I ssues to :-
(i) No. 117 Maintenance Unit, Azizia. 

(ii) Aircraft Storage Unit controlled by North African Ai_r Force. 
(Ui) Local squadrons operated by Air Defeo,ces Eastern Mediterranean. 

III. (a) No. 117 Maintenance Unit, Azizia 
A. Receipts from :-

(i) No. 136 Maintenance Unit, Berk.a 
(u) Aircraft Pool controlled by Mediterranean Air Command. 

(iii) Repair (Tripolitania). 

B. Issues to :­
(i) Malta. 

(ii) Sicily. 
(iii) Any fighter squadrons of the Eastern Air Task F orce based on the ma.inland. 
(iv) Nb, 5 1 Repair and Salvage Unit. 
(v) Local squadrons operated by Air Defences Eastern Mediterranean. 

(b) U.S.A..A.F. Pool at Sorman 
A. Receipts from :-

(i) Aircraft Pool controlled by Mediterranean Air Command. 
(ii) Rep<1,ir (Tripolita.nia). 

B. Issues to :-
(i) 57th and 79th Fighter Groups. 
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APPENDIX 39 

HEADQUARTERS, NORTHWEST AFRICAN AIR SERVICE 
COMMAND 

REPLACEMENT OF AIRCRAFT WASTAGE N.A.A.F. 

Units Operating on the Main.land, Including Lamped,.usa and the 
31st Fighter Group 

The following instructions with regard to aircraft replacement du'l"ing Operation 
Husky are based on Headquarters, Mediterranean Air Command letter MAC/S/7100 
dated 30 May 1943 and cover arrangements for :-

(i) The replacement of aircraft in Northwest African Air Forces' squadrons 
(R.A.F. and U.S.A.A.F .) operating from airfields on the mainland, 
including Lampedusa and t he 31st Fighter Group. 

(i i) The replacement of aircraft in Northwest African Air Forces' squadrons 
(R.A.F. and U.S,A.A.F.) opera.ting from airfields in M~ta, Sicily or other 
overseas bases. 

Allocation of Replacement Aircraft 
Headquarters, Mediterranean AJr Command- Central Allounents Bureau 

2. The general allocation of replacement aircraft to Northwest African Air Forces 
is controlled by the Central Allotments Bureau at Headquarters, Mediterranean Air 
Command. This organisation has at its disposal British aircraft of all types, either 
erected at No. 145 M.U., Casablanca, or flown into North Africa from the United 
Kingdom. These aircraft are held, pending allocation by t he Central Allotments 
Bureau, at No. 163 Maintenance Unit, Ras El Ma. Replacement aircraft of U.S. 
types erected at Casablanca (No. 3 Depot), Oran (No. 1 Depot) and Maison Blanche 
(No. 2 Depot) are also controlled by the Central Allotments Bureau. 

Twin-engined and b.eavy bombers of the U.S.A.A.F. are flown from the United 
S~tes to Marrakesh from whence they a re distributed as required. 

Headquarters, Northwest African A.fr Forces 
3. The detailed distribution of replacement aircraft to units a nd squadrons of the 

Northwest African Air Forces operating on the mainland, including Lampedusc1- and 
the 3Jst Fighter Group, is carried out by Headquarters Northwest. African Air 
Forces through Headquarters, Northwest African.Air Service Command, in the case of 
Royal. Air Force units a nd the Northwest African Training Command in the case 
of U .S. units, with the exception of 31st and 52nd Fighter Groups (U.S.) which are 
inclu1ed with the Royal Air Force units. 

Replacement Polley- Husky 
4. The replacement policy for N.A.A.F. units operating in Malta and Sicily, 

except 31st Fighter Group. will be in accordance with M.E. Maintenance Instruction 
No. 3 dated 12 June 1943. 

General Replacem.ent Plan- N.A.A.F. Units Operating on the Mainland 
5. The genel'al plan for the replacement of aircraft wastage in Northwest African 

Air Forces' units and squadrons is as follows, including Lampedusa and 31st 
Fighter Group :-

British types 
(i) S.E. and T .E. aircraft oi British types operating with British or U.S.A.A.F. 

squadrons, for Northwest African Air Forces' units will be ferried by 
No. 216 Group from No. 163 Maintenance Unit, Ras E l Ma, to No. 162 
Maintenance Unit, Setif. No. 162 Maintenance Unit, Setif, supplies 
replacements of British types for Northwest African Air Forces' squadrons 
operating from airfields on the mainland. 
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A 1Mr-ican types 
(it) S.E. and T.E. fighters of U.S. types will be ferried t o their destinations from 

the erecting depots at Casablanca, Oran, and Algiers by the Northwest 
African Training Command as directed by Headquarters, Northwest 
African Air Forces. 

(iii) T.E. and heavy bombers of U.S. types operated by British or U .S.A.A .F. 
squadrons on arrival at Marrakesh from the U.S. will be ferried to their 
destinations by; Northwest African Training Command under Head-. 
quarters, Northwest African Air Forces, direction. 

NoTE.-This does not include Boston or Hudson aircraft. 

No. 162 Maintenance Unit, se'tif 
6. No. 162 M.D. , Setil, is under the technical and administrative control of Head­

quarters, Northwest African Air Service, and is established to hold British S.E. 
fighters, T .E. bombers of light and medium types, and G.R. aircraft. The 
formations and units to be supplied with i:eplacements from No. 162 M.U. will be 
as follows :-

(i) No-rthwest African Tactical A iY Foroe 
• No. 326 (L.B.) Wing and its Squadi:ons Bostons 

No. 225 (Tac. R) Squadron . . Spitfire V 
No. 241 (Tac. R) Squadron Hurribomber 

•No. 600 (N.F.) Squadron Beaufighter 
3 1st Fighter Group . . Spitfire V, Vlll and IX 
No. 2 S.A.A.F. Squadron . . Spitfu-e V 
No. 4 S.A.A.F. Squadron . . Spitfire V 

•Operating from Malta but reinforced from No. 162 M.U. 

(ii) N<Wthwest African Coastal Air Fo,,ce 
No. 323 (F) Wing and its Squadrons, includ­

ing the 52nd (U.S.) Fighter Group and 
No. 255 (N.F.) Squadron 

No. 328 (C.R.) Wing and its Squadrons 

B0ne Sector . . 

R.A.F. Station, Tafaroui 

R.A.F. Station, Blida 

R.A.F. Station, B0ne 
R.A.F. Station, Maison Blanche 

(iii) Northwest African Strategical Air Forces 

Spitfire V and IX 
Beau fighter 

T .B. Beauftgbter 
T.B. Wellington 
Hurricane 
Beaufighter 
Hudson 
Eisley 
Hudson 
Bisley 
T.B. Wellington 
Hudson 
Beaufigbter 

Wellingtons for the squadrons of Nos. 330 and 331 Wings will be flown 
direct to Ka.ir.ouan in accordance with M.E. Maintenance Instruction No. 3 
dated 12 June 1943. 

(iv) Northwest African Photographic Reconnaissance Wing 
No. 682 Squadron Spitfire (P.R.) 

Ferrying Arrangements- Fighter Aircraft only 
7. The Advanced Flying Unit at Setif is to provide ferry pilots for No. 162 M.U. 

When pilots for ferrying duties are required the O.C., No. 162 M.U., is to call upon 
the C.O., Advanced Flying Unit, to make the requisite number available. Not less 
than 25 pilots are t o be held ready for ferrying duties at all times. 

8. The C.O., Advanced Flying Unit, is responsible for briefing arrangements in 
conjunction with the O.C., No. 162 M.U. 
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Transport Aircraft 
9. Headquarters, Northwest African Air Service Command, will arrange the return 

of ferry pilots to Setif after having delivered replacement aircraft t o their 
destinations. 

l2th Air Support Command Pool, Korba North 
10. This replacement aircra.ft pool will receive fighter aircraft ferried from 

No.162M.U., Setif, and U.S. fighter types ferried by the Northwest African Training 
Command from rearward depots, for uh its of the 12th Air Support Command in 
Malta, Sicily and other bases. These units wµl be :-

Formation <>r Unit 
324th Fighter Group 
33rd Fighter Group 
27th Fighter Group 
86th Fighter Group 
No. 111 Observation Squadron 

Type- of airc,-aft 
P.40 
P.40 
P.36 
A.36 
P.51 and P .39 

11. It will be the responsibility of Northwest African Training Comma,nd that 
this 12th Air Support Command Pool is supplied with replacements as required for 
delivery .to the combat units, with the except ion of Spitfire aircraft for 31st Fighter 
Group, which will be sent forward by N.A.A.S.C. on receipt of Daily Sta'tes from 
Headquarters, N.A.T.A.F. 

No. 117 Maintenance Unit, Sorman 
12. See M.E. Maintenance Instruction No. 3 dated 12 June 1943. 

Allocation of Repaired Aircraft 
13. All S.E. aircraft from repair at N.A.A.S-C. Depots will be flown to No. 162 

M. U ., Setif, and form part of. that pool. 

Method of ObtalnJn~ Replacement Aircraft 
14. (i) Single-e·ngi1ied Fighte-Ys (B,-itish types) 

Squadron reinforcing pools are located at :­

No. 110 R.S,U, fot N.,A..C.A,F. 
No. 109 R.S.U. for N.A.T.A.F. 
Korba North for N.A.T.A.F. for 3 1st Fighter Group (U.S.) 

T hese pools are to hold the following immediate reserve aircraft :-

Coastal Air F<>'lce 
Spitfire· VB and C 
Spitfire IX 
H orricane 

Tactical Air PoYce 
Spitfire V 
Hurricane 
Spitfire V 
Spitfire VIII or I X 

Coastal Air Force are respousible 
for reinforcing 52nd Fighter Group 
from their pool and this commit­
ment has b()en covered in the 
strength laid down. 

Held at No. 109 R.S.U. 

Held at Korba North for 31st 
Fighter Group. 

Aircraft state reports from squadrons are to be repeated to commands 
as appropriate, who are responsible for allocation of aircraft from their 
own immediate reserve to squadrons. 

Headquarters, Coastal Air Force, and H eadquarters, 'tactical Air Force, 
are to report to N.A.A.S.C. by telephone or teleprinter each night the 
state of their pool, by aircraft types, using code letters as under :-
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Spitfue V 
Spitfire IX 
Hurricane 

A. Total serviceable. 

JBV 
JB IX 
OC2 

B. Total serviceable in 48 hourS. 
C. Aircraft waiting to be flown in to No. 144 M.U. 

A duty Royal Air Force clerk will be available at all times during the 
night to take the return on Ozark (Extension No. 133). Each morning, 
on receipt of above report, N.A.A.S.C. will issue allotments from No. 162 
Maintenance Unit to bring aircraft pools up to strength. Aircraft 
reported under Category C above are to be flown in to No. 162 M.U. by 
ferry pilots who flew up new aircraft. · 

(ii) Twin-engined British· types, including also Bost01i and Hudson aircYaft 
Headquarters, Coastal and Tactical Commands, are to report losses to 

N.A.A.S.C. who will allot and ferry replacement aircraft direct to 
squadron c.oncerned as and when aircraft become available. Boston 
aircraft will be ferried to No. 109 R.S.U. for onward delivery to squadrons 
under N.A.T.A.F. instructions. Wellington aircraft for Strategical Air 
Force will be flown direct to Kairouan (see paragraph 6 (iii)). 

IS. No. 162 M.U. is to render a state report nightly to N.A.A.S.C., who are 
responsible for obtaining aircraft to cover their commitments. 

Allottnent Forms 
16. All movements of aircraft are to be reported on Form 1623 to N .A.A.S.C. in 

the norm.al manner. These fonns must be rendered by No. 162 M.U., command 
pools, and squadrons. 

Returns 
17. All existing returns are to be continued with the addition of those called for 

in paragraph 14 above. 

Reference: 
Z/II/E 
27 June 1943 
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APPENDIX 40 

EXTRACTS FROM MAINTENANCE INSTRUCTION N o. 4 
ORGANISATION IN 'FINANCE' (i.e. Malta) 

General P olicy 
For Operation Husky the maintenance poHcy with regard to ' Finance' is as 

follows :-
(a) Suppty. To build up, prior to D minus 21, stocks of equipment of all 

kinds to cover the known increased commitments which will be placed 
on • Finance' during Operation Husky. 

(b} Repair. To restrict the amount of repair work to be done in ' Finance ' 
wherever possible and to use the ma:,cimum facilities existing on the 
mainland. This is necessary because of the limited repair capacity of 
•Finance• in relation to the number of squadrons involved and the 
difficulty of moving both serviceable and unserviceable eqllipment, 
esriecially such items as aero-engines, into and out of ' Finance.· 

Channels of Supply 
Supply 

2. The general policy for Ope.ration Husky shows no change in the existing 
procedure of • Finance • being supplied from the Mlddle East. 

Aircraft Aero..;Engines 
3. A small stock of aero-engines has been built up in • Finance.' However, the 

immediate reserve, both of aircraft and aero-engines, will be held in the · Chimpan­
zee· area-aircraft at No. 117 M.U. and aero-engines at No. 114 M.U. The balance 
of the reserves will be held in the Delta. 

Replacement aircraft will be ferried across from No. 117 M.U. and method of 
rep1acement will be as set out in Headquarters, Royal Air Force, M.E., Maintenance 
Instruction No. 3 da.ted 12 J une 1943. 

Mechanical Transport 
4. Reserves of mechanical transport have been pre-dumped in ' Finance.' In 

a ddition, reinforcing squadrons and units will p roceed complete with mechanical 
transport. Io-tra.nsi.t units will coniine their use of vehicles to a minimum. 

Stores 
-S. E quipment has been issued to No. 143 M.U. to allow for reinforcing and in­

transit units to draw on 'Finance's' stocks, thus leaving intact the range of stores 
which each unit will take to · Finance.• . 

Supplies of long-range tanks for Kittyhawk and Spitfire aircraft have been pre­
dumped in • Finance · in accordance with assessments calculated by Force 545. 

Explosives and Aviation Fuels 
6. Stocks of explosives and aviation fuels have been pre-dumped on a scale more 

than sufficient to meet the requ irements of 'Finance' for Operation Husky. 

Oxyi1en 
7. Four oxygen plants are being pu t into• Finance• to meet the requirements 

of • Finance ' and • Horrified ' until such time as sufficient plants are established in 
' Horrified • to make the lat ter place self-sufficient in oxygen. In addition to the 
four plants mentioned above the Navy bas guaranteed to Jill, for the Royal Air 
Force, up to 50 transit cylinders per week from their own static plant. 
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Stocks of oxygen bottles and cylinders are being sent to ' Finance ' to make this 
supply responsibility a practical proposition for ' Finance.' 

' Finap.ce ' will have to arrange the servicing of the plants in such a way that all 
four plants are in operation during the critical period D plus 2 to D plus 7. 

Repair 

Chain of Technical Maintenance {External) 
8. (a) Aircraft requiring engine changes and repairs in excess of seven days will 

be flown to the mainland where possible. Procedure will be as follows :-
(i) Aircraft other than Kittyhawks to No. 113 M.U. (Castel Benito). 

(ii) Kittyhawk aircraft to No. 159 M.U. (Mellaha). 
No. 214 Group will be responsible for these aircraft on arrival at No. 113 M.U. 
or No. 159 M.U. and replacements will be issued to 'Finance.' 

(b) Aircraft which cannot be flown will be transported to the mainland by air or 
sea at the ficst opportunity. Convoys for the Delta, 'Chirn.panree, and North 
Africa are to be used for the return of such aircra~. Spitfire IX and Mosquito 
unflyable Cat. II and Cat. HI aircraft will be shipped to North Africa ports only. 

Chain of Technical Maintenance (Internal) 
9. The functions of the Maintenance Organisation in ' Finance ' will be limited 

to:-
(a) Daily maintenance, servicing of aircraft and } 

M.T. and repairs up to 48 hours. In squadrons. 

(b) Repairs of aircraft up to 7 days on site, including 
minor inspections and engine changes. 

(c) Salvage and despatch of airframes, engines and 
accessories beyond 7 days. 

} 
} 

Maintenance Wing. 
'Finance· 

Maintenance Wing. 
'Finance• 

(d) Complete oyerhaul of engines will not be undertaken, but changing of 
engine components and check test loading will be done in 'Finance.' 

(e) M.T, repairs by M.T.R.S., Maintenance Wing, • Finance.' 

Reference: 
MS, 103790/M.Plans 
20 ]'wne 1943. 
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K. L. BOSWELL, 
Air Commodore, 
C.M.$.0., 
H .Q., R.A.F., M.E. 



APPENDIX 41 

PLAN FOR THE MOVEMENT OF NORTHWEST AFRICAN 
AIR FORCES INTO ITALIAN TERRITORY 

Annexure---Total movement requirements during eacb phase, based oo plaoned 
build-up of all air forces, plus maintenance commitment. 

Intention 
1. (a) To move the whole of the Tactical Air Force, the whole of the Strategic 

Air Force, elements of Coastal Air Force, the Photograph~c Reconnaissance Wing, 
and the Troop Carrier Command, together with most of tbe Service Command and 
other supporting services, on to the Italian mainland. Planned to be completed 
by the end of 1943, in phases. · 

(b) To move elements oi Coastal Air Force into Sardinia and into Corsica at the 
earliest possible date, with supporting services. 

(c) To move elements of Coastal Air Force into Sicily, .wjth supporting services, 
to replace units moved from Sicily to the mainland and to Sardinia. 

(d) To move Headquarters, Northwest African Air .Forces, to a suitable location 
oil the mainland as soon as the necessary accommodation and communications are 
established. 

Planned Location of Air Forces 
Tactical Air Force 

2. Initially the Tactical Air Force will build up in the Naples area and in the 
Heel. The 12th Air Support Command will be located in the Naples area and the 
Desert Air Force in the Heel. Elements of the Tactical Bomber Force will be moved 
to Naples area or to the l-Ieel, depending on the tactical situatiou . In general, the 
Tactical Bomber Force will be moved to the ;Naples area in preference to the Heel, 
but if the tactical situation does not permit early movement into the Naples area, 
the bomber forces will be moved initially into the Heel. 

3. As the tactical situation allows, t he elements of the Tactjcal Air Force in the 
Heel will move northward and before the end of the yea.r the Tactical Air Force 
will be located as far north as poss~ble. 

Strategic Air Force 
4. It is intended to locate the Strategic Air Force in the Foggia area as soon as 

possible. 1f the situation does not permit early movement direct in to tb.e Foggia 
area, movement of the Strategic Air Force into the Heel will Commence as soon as 
airfield accommodation is available, units being moved on to the Foggia a.rea as 
soon as conditions pennit and accommodation becomes available. 

5. Provision must be made for the rearming and refuelling of heavy bombers 
operating from the U.K. on a shut1:le basis. 

Coastal Air Force 
6. Fighter Sectors will be formed :­

(a) In the Naples area. 
(b) fo the Foggia/Heel area. 
(c) In Sicily. 
(d) In Sardwia and Co~ica. 

7. Anti-shipping and anti-submarioe units will be locat~ in the Naples a:rea and 
in Sardinia. 
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8. The location of A.irjSea Rescue units will be adjusted as the. situation requires. 

9. Readjustment of Coastal Air Force units in Northwest Africa will be made to 
suit the change in strategic position. 

Troop Carrier Command 
10. Units of the Troop Carrier Command will not be moved to the mainlapd of 

Italy until the movement of Tactical, Coastal and Strategic units has been com­
pleted. Individual troop carrier units may, however, be moved to the mainland 
or to Sardinia as required. 

Trainini Command 
11. The Training Command will remain in Northwest Africa, the location of its 

units being adjusted as advisable. It is the intention to move this Command into 
Tunisia as soon as the Strategic Air Force has moved from the area. 

Northwest African Air Service Command 
12. Elements of N.A.A.S.C. will move to the Ital.!an D.Jaialand, to Sardinia, 

Corsica and Sicily to meet the requirements of the air forces in these localities. 
Command oi:-ganisation will be adjusted to meet the changed distribution of North­
west African Air Forces, and the Command Headquarters will move to the main­
land when the general situation and the provision of communications permit. 

Northwest African Photo~raphic Reconnaissance _Wing 
13. This Wing will be moved to the Italian mainland in stages as necessary, and 

..,vjll eventually be located adjacent to the Air Command Post. 

Aviation Engineers 
14. In view of the importance of providing a ll.weather airfields on the mainland 

of Italy, aviation engineers and engineer supplies will be moved to that area as 
soon as possible. Some commitments remain in Northwest Attica and there will 
be certain commitments in Sardinia, Corsica and Sicily. The effective operation of 
the Strategic, Tactical and Coastal Air Forces from the maii\land of Italy during 
the winter months, however, depends t o a large extent upon the provision of all­
weather airfields. It is therefore intended that the bulk of the airfield construction 
effort during the next six months will be exerted on the Italian mainland, and 
particularly in the Foggia area. 

Phasln!l of Movements to New Localities 
15. The dates and order in which units of the various air forces and commands 

will move to their new bases must be determined to a large e.xtent by :-

(a) The general military situation, particularly in regard to the occupation of 
new areas. 

(b) The availability of airfields. 
(c) The allocation of shipping both for the movement and for the subsequent 

supply of the air forces. · 

For purposes of planning, the movement of the operational air forces will be 
phased as follows:-

Tactical Air Force 
16. Movement into the Naples area bas already commenced in accotdance with 

the planned Avalanche build-up. It is, however, behind the planned schedule. 
Movement into the Heel area has also commenced. It is .intended that the whole 
of the Tactical Air Force be located on the mainland of Italy by 15 October. If 
the availability of airfields in the Naples area slows up the build-up in this area, 
the b1.1ild•up in the Heel will be increased, units moving forward as soon as circum­
stances allow. 
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Stratei lc Air Force 
17. It is planned that Strategic Air Force should commence to move to the 

mainland approximately 15 October, the move to be completed by l December. 
If this is not possible, units will be moved initially into the Heel area, subsequently 
advancing to the Foggia area. It may be decided, if movement to the mainland 
is slow, to utilise advanced landing grounds in Sa,rdinia during the interim period 
to extend the range of the Strategic Air Force, and particula,;ly the medium day 
bombers, from Northwe!>t Africa. Decision on this point will depend upon the 
genera-I situation and the position in Sardinia. In order that this course can be 
adopted if required, it is intended to place into Sardinia as soon as possible sufficient 
supplies to enable the medium bombers, two groups of P-38s, and one group of 
P-40s to operate at 50 per cent. sustained effort for one month. 

Coastal Air Force 
18. The movement of Coastal Air Force units into the Naples area, into the Heel, 

into Sardinia and Corsica. and into Sicily, will depend upon the development of 
the general situation in each area. For planning, the following is the general 
movements plan. 

(a) Into the Naples area 

No. 242 R.A.F. Group, controlling :­
No. 323 Wing. 

(Nos. 253, 73 and 32 Spitfire Squadrons and No. 255 Night Fighter 
(Beaufighter) Squadron.) 

No. 325 G.R. Wing 
(No. 608 (Hudson) and No, 52 (Baltimore) Squadrons.) 

Movement to be completed by 15 October. 

(b) bito the Taranto/Foggia area 
No. 287 Wing. 
Truee R.A,F. S.E. fighter squadrons (Spitfires). 
One U.S. night figbter squadron (Beaufighters). 

The night fighter squadron (No. 416) is due to move in almost immedi­
ately; the remaining units to move io as soon as the tactical situation 
allows. It is planned that this movement should be completed not later 
than the end of October. 

(c) I nto Sardinia 

62ud U.S. Air Defense Wing. 
52nd U.S. Group (three Spitfire squadrons). 
No. 328 R..A.F . 'Wing 

(No. 14 Squadron (Marauders), No. 458 Squadron (ASV Wellingtons). 
No. 39 Squadron (Torpedo Beaufighters), No. 47 Squadron (Torpedo 
Beau.fighters).) 

It is planned that movement of these units be completed w1thin four­
teen days of the island being ready to receive air forces. Half of No. 
608 Squadron may be moved from Naples to Sardinia at a later date. 

(d) ltito Corsica 

Two fighter squadrons (probably French Spitfires) are likely to be 
moved into this island as soon as..circurustances permit, operating under 
the 62nd U .s. Air Defense Wing. 

(e) foto Sicily 
As units move from Sicily to other locations. it will probably be 

necessary to move in certain Coastal Air Force units from Northwest 
Africa. No. 87 A.F. Squadron (Hurricane) should move to Sicily as 
soon as facil ities become available, and one other Hurricane squadron is 
likely to be required. Two Coastal Beau.fighter squadrons are also likely 
to remain in Sicily for some time. Two sob-sectors wiU be formed to 
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control these units. No specified date can be given_ for the completion 
of these movements as they will depend upon the movements from Sicily 
to Satdioja and to tbe ma.inland. The readjustment, however, should 
be completed by the end of October. 

Note.-Should progress in the Naples area continue to be slow and 
events in the Heel and in Sardinia move fast, it may be necessary to 
make adjustments at short notice in the Coastal Air Force movement 
programme. 

Troop Carriel" Command 
_ 19. Troop Carrier Command will continue to operate from advanced bases in 
Sicily and may gradually transfer its main bases to that island. Movement to 
the mainland is not expected to commence until after 1 December. 

Aviation En~ineer Battalions 
20. Five aviation engineer battalions are expected to be moved into _the main­

land by 8 October. Additional battalions to bring the total up to nine are planned 
to move in by early November. Facilities will be available to undertake a limited 
amount of airfield improvement in Sardinia. 

Units Remaining in Northwest Africa 
21. The readjustment of locations of air force units remaining in Northwest 

Africa will be the subject of a separate memorandum. 

Movement and Supply Requirements 
22. Based on the above general programme, the total requirements during each 

phase based on the planned build•up periods for each air force, command, etc .• 
are given in the Annexure. 

In the case of the Stra-tegic Air Force, the requirements include an assessed 
commitment for the refuelling and rearming of heavy bombers operating from the 
U.K. The requirements of airfield construction materials, based on the proviSion 
of all-weather airfields a-t the maximum rate probable with the aviation engineer 
battalions available, are also included. 

23. Requirements of each air force and for airfield construction are shown separ­
ately so that adjustments can readily be made if circumstances call for a reviSion 
of the planned rate of build-up of each air force. Detailed lists of priorities for 
the movement of units will be compiled separately. There will be certain additional 
requirements, particularly for signals units and servi.ce commando units and materi~ 
als, which have not been included in the assessments.. These assessments do, 
however, form a reasonable basis for planning. 

15 Septer,wer, 1943. 

By command of Lieutenant-General Spaatz. 
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E. P. CURTIS, 
Brigadier-General, 

Chief of Staff. 



ANNEXURE 

SUMMARY OF MOVEMENT REQlJIREMENTS BASED ON 
PLANNED BUILD-UP OF ALL AIR FORCES, PLUS 

MAINTENANCE COMMITMENT 

Daily 

Movements Personnel Vehicles TBA Main-
DJWt. tenance 

D(Wt. 

Tactical Air Force to Italy tons tons 
S-25 Sept. . . . . . . 12,022 2,404 1,845 381 
26 Sept.-5 Oct .. . . . . . 9,758 2,030 680 357 
6-15 Oct. . . . . .. 11,445 2,400 930 520 

33,225 6,834 3,455 1,258 

Strategic Air Force to Ita,ly 
15-25 Oct. . . . . .. 13,440 3,450 2,900 550 
26 Oct ,-5 Nov . . . . . .. 7,226 1,150 1,280 440 
6-15 Nov. . . . . .. 13,780 2,330 2,800 800 
16-30 Nov. . . . . .. 7,820 1,160 300 430 
1 Dec. onwards (approx.) .. 5,400 825 - 545 

47 ,666 8,915 7,280 2,765 

Coastal Air Force 
By 15 October 

To Italy (Naples area) .. 4,573 810 790 \09 
To Italy (Heel area) .. .. 3,650 646 1,278 71 

Dates as required 
To Sardinia .. . . . . 6,090 1,238 1,444 161 
'.ro Corsica . . . . .. 462 62 - 16 

By 3 I October 
To Sicily . . .. . . 1,752 272 40 59 

16,527 3,028 3,552 416 

Troop Carrier Command 
Dates as req·uired 

To Italy . . . . .. 11,742 'l.,787 2,27'2 30'1. 

Con-. 
struction 

Aviation Engineers to Jf,aly materials 
9 Sept-October .. .. . . 2,995 690 23,000 135 
During October .. . . . . l.338 352 21,000 70 
During November . . ' . 3,594 1,035 30,000 206 
Du ring December . . .. - - 30,000 -

7,867 2,077 104,000 411 
-

Totals 
Tactical Air Force . . .. 33,225 6,834 3,455 1,258 
Strategic Air Force .. . . 47,666 8,915 7,280 2,765 
Coastal Air Force . . .. 16,527 3,028 3,552 416 
Troop Carrier Command .. ll,742 2,787 2,272 302 
Aviation Engineers .. . . 7,867 2,077 104,000 411 

117,027 23,641 120,559 5, 152 
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ANNEXlJRE-...conlinued. 

MAINTENANCE TONNAGE REQUIREMENTS FOR EACH PHASE-15 SEPTEMBER TO 31 DECEMBER 

115-30 Sept. i - 15 Nov. 
r 

1-15 Oct. 16-31 Oct. 16--30 Nov. 1- 15 Dec. 16-31 Dec. Total 

Tactical Air Force .. .. .. 16,315 20,176 18,916 18,915 18,915 20,176 120,927 . . 7,515 

Strategic Air Force . . .. - 11,440 22,850 33,300 41,475 44,240 

I 
153,305 

Coastal Air Force . . . . . . .. 1,350 2,025 2,880 2,700 2,700 2,700 2,880 17,235 

Troop Carrier Command .. .. .. - - - - - 4,530 4,832 9,362 

A via.tion Engineers . . . . .. 2,025 I 3,075 3,280 6,165 6,165 6,165 6,576 33,451 
-

Total Italy .. ' 10,890 21,415 37,776 50,630 61,080 73,785 78,704 334,280 . . .. . . 

Movements to Sardinia 
Coastal Air Force .. . . . . - - 2,S76 2,415 2,41 5 2,415 2,576 12,397 

Movements to COf'sica 
Coastal Air Force . . . . .. - - - 240 240 240 256 976 

Grand Total . . . . . . .. 10,890 21 ,415 40,352 53,285 63,735 76,440 81,536 347,653 
-
Average daily maintenance tonnage I 

during each phase* . . . . . . 726 I 1,428 2,521 ! 3.552 l 4.249 l 5.096 l 4,971 l 
• In addition to the average daily maintenance tonnage there is a commitment averaging 972 tons per day for airfield construction 

materials. 





APP E N D I X 4-2 

REPAIR AND SUPPLY UNITS 
DEVELOPED AND CONTROLLED BY 

DIRECTOR OF MAINTENANCE AND SUPPLY, MEDITERRANEAN AIR COMMAND 

NOVEMBER 1943 (LATER M.A.A.F.) 

,\LGl£RS ANO TUNIS AREA 
j AIRCRAFT urm StCTIONS 
2 Al~CR-'IT SfQRl,G£ Uklfs 
I BASE SIGHllS UNIT 
6 ENGINE •trAIR SECIIOKS 
2 [OUIPH[NT DEPOTS 
I OF\OSl~E~ OEroT 
I MAll:IME IIEPAIR UNIT 
Z l(T. IR.EP'AIR U"IT'S 
l. .P'Fl(JP(l..1.lliil RE.rAIIII SHOP'S 
Z S!Jf'f"I..Y .UtO TU,HSP'DRT 

COI.IJl'l)il'S 

TAKORAQ) -

AA.Rl,.-AL POINT FOR AlftCRAFT 
FLOWN FROM US.A. 

L EGEND 

AA.EAS CONTROLLED BY 

NAPLES ANO 8R.INOISI AREA 
2 AIIIIC:UFT l\[P.flllt SECTIOIIS 
I AIII.CftdT STORAGE UNIT 
, EHGIH~ REPAI~ SEGTlQNS 
I EQUIPNOIT DEPOT 
I UPLOSIVU OEl"OT 
I .EHEI\JL EHGIMERIHG SHOP 
I ,-..T. flEl'A.ll mm 
I SIGNALS WAIR UKIT 

CAll!O ANO DELTA AJIE;I 
I 1,I~ VUBLICl,IIO!S UNIT 
5 AlftCPIIA.fT RE.,.Ail\ SECTIDM5 
? .tlPi,CPIIAfT SJO"AGE. u,u1s 
I BASE SALVAGE UNIT 
I 8ALLDO• AND OXYGEN tEKTR 
II!, E.HUUIE 11.UAtPII S[ tl1Ctl5 
4 EOUIPM!WT DEPOTS 
.) Ufl0$IVE.S Dll'OTS 
' fUEL TR••SPD•T COMP,,,.Y 
4 G!MERAL ENCIHE!AING SHOPS 
3 HJIRt-HE PIIEP'A IR UMIU 
I MA S.TO P'"-Ol'ISION OFFICE 
4 MDeiLE SERYICl•G UNITS 

( TORPEOO} 
2 H.J. CDl"lfiiNIES 
3 H.T. PIEP'AIR: IJPUTS 
I UOIO lkSTAll AIIO• ANO 

LEVANT AR.EA 
2' AIRtftAH fl,[PAl,11; SECTIQ '5, 
j 'E.!'1,Cll'IIE RE,AtR Sft110~ 
t [QU1tMDIT DEPOT 
i! Ul'LOSiVES DEPOTS 
l GOIEUt ENGIMfOl:IHG SHOP 
I M, T L MP.tlFI UHIT 
I FIE'U) TRAtfSPOIIT COMP~N 

ktlARfOUM A~EA 
I .t.lRt~A.Fl ~E.PA1R SECTION 
I Alll.tltAFT StOM,CE UNIT 
I !QUIPM!JIT s.!CTIO• 
I GEHERIJ. EMGINEElmHi SHOP' 
I 14 .T. REP'.AIPII UIIIT 

M.AINTEWUCE UNIT 0 
1 $Al'1AC( ·OEf"OT • ~-+----l 
3 StGUlS R[P'ALFI SHOP$ \ 

U
-'l-'T-'Y-'R[--'-'R"'[C'-L-'A"'"""'T"'lO_•_ u._1r_...... NAIROBI I ~ .T, JAn POOL 

M IDDLE EAST MAINTENANCE GROUP ~ 
AREAS CONTROLLED BY 
ITAlY MAINTENANCE GROUP 

AREAS CONTROLLED BY 
NORTH AFRICA MAlNTENANCE ~OUP 

FaCln; Pa;e No. 540 

a 
IP.AO AND PERSIA AREA 

I Al~CRAH FACTORY 
2 .. ,,c,1n REPAIR SECTIONS 
2 ENGINE ,EPAIR SECflQNS 
I [QUlP'MEHT DEPOT 
I UPLOSIYE DEP01 
( GENER.Al EN GlNf.f.fttNG .SliO 
1 f"All:1HE A(fl'.lt~ IJMff 
2 M.T. RV-'" SECTIONS 
I 51Gt1ALS flE~,MR SECT101t 
I SUPPLIES otro, 

AOEN AREA 
I /.IRCaAH ~ErAIR SECTION 
I ENGIH! REPAIR !.ECTION 
I [QUIP~EHT AND SUPPUE!. D[tDT 
I GE.MEIUL (NGIMHR1PiG SIIOf' 
I KA.IDN.E REPA1R UNIT 
I M,T. lt[fAIR UN!T 

NAVlOBl AREA 
I AIA'CUFf A:EF'AIR SCC TIOH 
l EKCi, lr-1( REPAIR SECTION 
I E.QUl/'KEHT DE.POT 
I E.l.PLG51VES D[PGT 

I fLTIHG BOAT l'EflAIM &'AS£ 
I ,E,"l,L [~ll~!E~lr!G s~o 
I KAll'.INf ltE-PA!M UNIT 

.. 





APPENDIX 43 

M.A.A.F. AND M.E. REPAIR ORGANISATION 
AIRFRAMES, ENGINES AND PROPELLERS 

APRIL 1944 

Command Headquarters M.U. 
No. Location I Airframe 

M.A.A.F. 

M.A.A.F. 

No. 214 Gp. 
(Italy) 

No. 218 Gp. 
(North 
Africa) 

M.A.A.F. A.H.Q., Malta 

I 
M,E. No. 206 Gp. 

H.Q.,M.E. 

110 

113 
159 

144 

185 

156 

167 

Brindisi 

Naples 
Brindisi 

Maison 
Blanche 

Seti£ 

Bizerta 

F .T.L.U. Blida 

" 
Boufarik .. 

Fr. Casablanca 
C.R.R.A. 

137 
118 

.Malta 
Catania 

(Sicily) 

103 Aboukir 
(Egypt) 

107 I{asfareet 
(Egypt) 

109 Boulac 
(Egypt) 

111 Tura 
(Egypt) 

139 Khartoum 
(Sudan) 

541 

Principally Spitfire fly-ins : 
also Austers, etc. Planoed 
for 60 British S.E. and 20 
British T.E. per month. 

Nil. 
Pdncipally Kittyhawks ; also 

Bostons, Baltimores, etc. 
Planned for 35/40 American 
S.E. and T.E. per month. 

Planned for 60 Spitfires, 10 
Kittyhawks, S Dakotas, 8 
Halifaxes and 6 Liberators 
per month. 

Beaufighters, SO per month, 
Baltimores, 10 per month, 
Bostons, 10 per month. 

Wellingtons, Hudsoos, Blen­
heims, Marauders and War­
wicks. Planned for 60 per 
month. Final assembly of 
Mosquitos from F .T .L.U. 
Boufarik. 

Wellington M.T.s, 10 per 
month. 

Spitfires, 60 per month. 
All Mosquitos from Nos. 214 

and 218 Groups, 3 per 
month. 
Spitfire jig repairs, 50 per 
month. 

All Hurricanes from Nos. 214 
and 218 Groups. 

Certain types based in Malta. 
Advanced R.D. up to 21 days. 

Spitfires, etc. 

Principally Spitfires, also 
Hurricanes, Ansons, Wal­
ruses, etc. 

Baltimores and Venturas. 

Nil. 

Nil. 

Miscellaneous local arisings . 



M.A.A.F. AND M.E. REPAIR ORGANISATION-ctmtd. 

Command Headquarters l M .U . 
I Location Ajriraroe No. 

M.E. No. 206 Gp. 157 Helwa.u Baltimores only. 
(Egypt) 

158 Helwan Hurricanes only. 

168 
~Egypt) 

He iopolis Beaufighters, Hudsoos, Har-
(Egypt) vards, Kittyhawks, Welling-

tons and Liberators. 
SE.R.S. Maosourah Nil. 

(Egypt) 

M.E. A.H.Q., 136 , Berka Advanced R.D. for types in 
E.Med. (Cyrenaica) area. 

M.E. B.Q., British 131 Khormaksar Blenheims 
Forces, (Aden) 
Aden 

M.E. A.H.Q ., 160 Aqir . . Wellingtons, Hurricanes, etc., 
Levant from O.T.U.s. 

166 Nico$ia Beaufighters, Hurricanes, etc. 
(Cyprus) 

6E.R.S. Ramleh Nil. 
(Levant) 

M.E. A.H.Q., Iraq 134 Habbaniya Miscellaneous local arisings. 
and Persia 

138 Teheran Audaxes, Hinds and Tiger 
(Iran) Moths from Iranian Air Force. 

M.E. A.H.Q ., East 133 Eastleigh Miscellaneous local arisings. 
Africa (Kenya) 

F.B. Kisumu Catalinas. 
Base /Kenya) 

Aircraft Erection S.M. t(b)/7/2/6. 

Command Headquarters I M.U. ! Location Function No. 

M.A.A.F. No. 214 Gp. 110 , Brindisi .. Erection of Austers. 
No. 218 Gp. 114 Maisoo. Erection of Austers, Argus. 

Blanche 
145 Casablanca A.A.U. Spitfires, 100 p.m. 

M.E. No. 206 Gp. 103 Aboukir . . Er;ectioa of Ansons 
108 Kasfareet . . · Erection of Kittyhawks and 

non-operational aircraft. 
A.H .Q .• Iraq 119 Shaibah .. A.A.U. Hurricanes. 
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M.A.A.F. AND M.E. REPAIR ORGANISATION-contd. 

Aircraft Storage 

Command Headquarters I M .U. Location Function No. 

M.A.A .F. No. 214 Gp. 117 Bari .. A.S.U. for 60 S.E. and 50 
T.E. 

No. 218 Gp. 162 Setif . . A.S. U. for 200 S.E. and 200 
T.E. 

163 Oujda .. A ,S.U. for 150 S.E. 
A.H.A., Malta 118 Catani.a .. Stores 80 S.E.F. 

M.E. No. 206 Gp. 108 Kasfareet .. A.S.U. for trainers, etc. 
132 Helwan .. A.S.U. for Hurricanes, Spit-

fires. 
135 Gebel Hamzi A.S.U. for all types. 

H.Q.,M.E. 139 I{hartoum A.S.U. 
A.H.Q., 104 Aleppo .. Reserve aircraft pool. 

Levant 

Transport Repair 

M.A.A.F. ~ o. 218 Gp. 1 Maison Transport and reinforcement 
T.A.R.U. Blii,nche aircraft. 

M.E. No. 206 Gp. 2 l{abrit . . .. u 
T.A.R.U . 

A.H.Q., Iraq 3 Habbaniya 
" " T.A.R.U. 

Repair of Aircraft .Ancillaries 

Command M.U. Location 
Elec. 

Guns 
Tur-

Radio Radar lnsts. 
Safety 

Aces. rets Eq. 

M.A.A,F . ~o. 110 Brindisi X - - X X X -
No. 113 Naples .. X X X - - X X 

No. 159 Brindisi X X - - - X -
No. 144 Maison X X - X X X X 

Blanche 
No. 155 Setif .. - X - X X - -
No. 156 E lida .. X X - X X X -

0. 167 Bizerta - - X - - - -
F.T.L.U. Blida .. X X - X X X -
No. 137 Malta . . - X - - - - -

M.E. No. 103 Aboukir X - - X X X X 

No. 107 Kasfareet X X - X X X X 

No. 109 Boulac .. - X X - - - -
No. 111 Tura .. X - - X - - X 

No. 160 Aqir .. X X X X X I X X 

NoTE-Nos. 131, 133, 134, 136 and 139'"M.U.s in M.E. dealt with local arisings 
only of certain aircraft ancillaries. 
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APPENDIX 44 

THE LOCATION OF THE PRlNClPAL UNITS OF No. 214 
GROUP IN ITALYi. 9 JUNE 1944 

Unit 
Groups 
No, 214 Group H .Q. 
No. 214 Group 

(Rear Detachment) 

Base Areas 

No. 2 R.A .F . Base Area 
o. 3 R.A.F . Base Area 

Wings 

Location 

Naples 
Bari 

Rome 
Portici . . 

No. 276 :Wing . . Conversano 

No. 334 Wing . . Brindisi 

No. 336 (P.R.) Wing . . San Severo 

No. 249 Wing . . Portici .. 
o. 1320 R.A.F. Regiment Wg. Pastinelle 
(Advanced H. Q.) 

No. 1320 (Rear H.Q.) • . Villino Blum 

Rest and Leave Camps 
No. 2 Rest and Leave camp . . 
No. 4 H ,, ,, I,) •• 

No. 15 ., 

Maintenance UnJts 
No . 110 M.U. H.Q. 
No. i 10 ,. ' A ' Det. 
N9. 110 ,. ' B ' Det. 
No. 113 ,. H .Q. 
No. l 13 .. (No. l Echelon) 
No. 113 ,, (No. 2 Echelon) 
No. 114 H.Q. 
No. 114 ,. (M.T .S .U.) 

No. 117 
No. 124 
No. 124 
No. 124 
No. 141 
No. 141 
No. 159 

" H .Q. 
" H .Q. 
,. (No. 1 Sub-Park) 
,. (No. 2 Sub-Park) 

H .Q. 
(' B' Park) 

" H.Q. 

Sorrento 
San Spirito (Bari) 
Sorrento 

Brindisi 
Foggia. 
Vasto 
Capodichino 
Capodichino 
Ca.steUaromare 
Naples 
Kilo 12, Foggia/Lucera 

Road 
Bari 
San Seve-ro 
14 miles North Foggia 
6 miles North Cerignola 
Caserta 
San Nicandio (Bari) 
Capodich.ino 

1 No. 2l4 G(oup O.R.B. Appendices. 
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Remarks 

C-0-ordination of 1'l'o. 214-
Group units in East 
Italy. 

Closed down 7 June. 

Admin. control of ten 
field units-Algiers, 
Corsica, etc. 

Admin. control of two 
squadrons. 

Admin . control of three 
squadrons. 

Adm.in . 
Three field squadrons and 

one L.A.A. squadron. 



Unit 

Transit Centres 
Locatfo1i 

No. 3 Base Personnel Depot .. 
R.A.F. Transit Camp . . 
Officers' and N .C.O.s' Transit 

Porlici 
Taranto 
Naples 

Mess 

_Supply and Transport Columns 
No. 6 S. and T.C. 2 miles from Bari 
No. 8 Saviano 
No. 9 Naples 

Signals Units 
Seven Signals Units Italy 

Bomb Disposal Units 
H.Q., No. 5136 B.D. Squadron Naples 

Film Production Units 
No. 2 F.P .U. H.Q. Naples 

Embarkation Units 
Nos. 61, 67, 90, 91 and 92 Italian Ports 

Medical Units 
Nos. 1, 4 and 31 Naples, Foggia, Bari 

Parachute Units 
Three . . Italy 

Concealment and Decoy 
No. 5 Naples 

Base Salvage Units 
One (Advanced Sect ion) 2 miles from Foggia 

Oxygen Production Centres 
No .• 2 O.P.C. Naples 
Detachment 

Schools 
R.A.F. Gas School 

Miscellaneous Units 
Seven .. 

Foggia .'. 

Naples 

545 

Remarhs 

Nos. 13, 15 M.T .L.R.U.s 
and No. 54 M.T. Com­
pany forming. 

Fourteen detachments 
scattered throughout 
Italy. 

Attached to 5 C.M.L 
(U.S.A.A.F.), 



APPENDIX 45 

STATISTICS 
BASE AJR FORCES SOUTH EAST ASIA 

OCTOBER 1943 TO AUGUST 1945 

MECHANICAL TRANSPORT- REPAIRS 

Productive Balance held 
Month lpput Output at month end 

( l) (2) (3) (4) 

1944 
January .. . . 4,022 3,732 1,756 
February .. 3,505 3,470 1,791 
March .. . . 3,822 4,245 1,368 
April . . .. 3,718 3,683 1,403 " 
May . . . . 4,849 4,548 1,704 
June . . .. 4,406 4,262 1,848 
July . . . . 4,050 4,287 2,044 
August . . .. 4,836 4,805 2,075 
September .. 4,528 4,334 2,269 
October .. 4,829 4,669 2,429 
November .. 5,623 5,087 2,965 
December .. 4,731 4,754 2,942 

1945 
January .. .. 5,536 5,445 3,033 
February .. 5,335 4,907 3,194 
March . . .. 6,281 5,856 3,511 
April . . .. 5,591 5,758 3,344 
May . . .. 5,834 5,387 3,791 
June . . .. 4,887 5,178 3,500 
July .. } Returns incomplete August .. 
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AERO~ENGINES REPAIRED IN BASE DEPOTS 

Productive Balance held 
Month Input Output at month end 

( 1) (2) (3) (4) 

1943 
November '' 221 282 1,131 
Decem ber '' 226 235 1,122 

1944 
January . . .. 212 248 

I 
1,086 

February .. 211 209 1,088 
March . - ' . 240 220 I 1,108 
April . . ' . 363 226 1,245 
May . . ' . 257 251 ! 1,251 
June 543 319 ' 1,4-75 . . ' . I 
July .. . ' 229 270 : 1,434 
August .. ' ' 431 384 I 1,481 
September 434 303 I 1,612 .. 
October . . 504 417 

I 
1,224,1, 

November .. 503 613 I 91lil> 
December .. 268 289 I 890 

1945 i 
January . . .. 369 303 

I 
956 

February '. 313 296 
i 

973 
March . . .. 704 429 1,248 
A.pril . . .. 492 377 I 1,363 
May . . ' . 459 457 I 1,365 
June . . .. 439 323 1,481 
July .. 

•. ·1 
369 325 I 1,525 

August . . -. 391 367 1.54.9 

</> Figures adjnsted to allow for obsolete engines struck off charge. 
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MONTHLY INPUT AND OUTPUT OF AIRCRAFT STORAGE UNITS 
AND RESERVE AIRCRAFT POOLS 

A.S.U.s R.A.P.s Total 
Month 

In Out In Out Io Out 
(1) (2) (3) (4) (5) (6) (7) 

1943 
December '. 275 248 141 90 416 338 

1944 
January . . 388 284 94 113 482 397 
February '. 468 312 122 160 590 472 
March . . . . 433 411 215 202 648 613 
April .. . . 512 378 180 207 692 585 
May .. .. 356 3l4 146 161 502 475 
June .. ' . 244 250 96 133 340 383 
July ' . 380 272 84 106 464 378 
August . . . . 367 299 114 114 481 413 
September .. 280 482 112 96 392 579 
October . . . . 497 387 162 152 659 519 
November .. 389 462 108 149 497 611 
December .. 291 392 157 147 448 539 

1945 
January . . 442 522 155 183 597 705 
February .. 434 368 106 118 540 486 
March . . . . 484 508 99 126 583 634 
April . . .. 248 267 79 77 327 344. 
May . . ' . 103 210 155 111 258 321 
June .. '. 239 258 52 70 291 328 
July .. . . 158 190 51 65 209 255 
August . . . . 247 256 59 50 306 306 

NoTJt-A.S.U.s=Aircraft Storage Units. R.A.P ,s=Reserve Aircraft Pools. 
Flying-boats are not included. 
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AIRFRAMES REPAIRED IN BASE REPAIR DEPOTS 

Productive ! Balance held 
Month Input Output I at month end 

( l) (2) {3) I (4) 
I 
I 

1943 
October .. 
November 76 93 464 
December 107 74 497 

194.4 
January , . 190 85 602 
February 207 148 661 
March 187 141 707 
April .. ' 192 124 775 
May ·- ) 287 215 847 
June •• I 283 202 928 
July 164 123 969 
August 281 193 599 
September lt.<l 163 550 
October . . 107 110 547 
November 290 196 641 
December 164 124 681 

1945 
January .. 66 134 613 
February 183 159 637 
March 274 220 691 
April ,. I 74 172 593 
May 30 161 462 
June 37 98 401 
July 140 120 421 
August 89 169 341 



AIRCRAFT RECEIVED AND TAKEN ON CHARGE 

Cased/Deck Receipts from 
Month Cargo Fly-ins Misc. Sources Total 

{l) (2) (3) (4) (5) 

1943 
October . . .. 170 87 81 338 
November . . .. 217 155 3 375 
December .. . . 223 150 - 373 

1944 
January . . .. 407 174 - 581 
February . . .. 219 139 - 358 
March .. '. .. 339 153 - 492 
April .. . ' . ' 140 I 200 1 341 
May .. . . . . 24] 188 - 429 
June .. . . . ' 237 150 4 391 
July . . .. . . 340 110 - 450 
August . . .. 163 128 - 291 
September . . .. 121 I 131 - 252 
October . . .. 181 164 - 345 
November . . ' . 196 194 - 390 
December . . .. 127 95 - 222 

1945 
January .. . . 141 l02 - 243 
February . . .. 84 l 12 I 197 
March .. . . .. 129 135 - 264 
April . . . . .. 68 113 7 188 
May . . . . .. 101 138 14 253 
June .. . . . . 97 122 - 219 
July .. . . . . 87 112 - 199 
<\u~st .. . . 145 139 3 287 
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AIRFRAMES REPAIRED IN FIELD UNITS (R.S.U.s, Etc.) 

Productive Balance held 
Month Input Output at month end 

(I) (2) (S) (4) 

1943 
November .. 81 60 249 
December .. 205 153 301 

1944 
January . . .. 98 I 99 300 
Febniary .. 200 156 344 
March . . .. 229 197 376 
April . . .. 270 208 438 
May . . .. 527 554 411 
jUDe .. . ' 419 405 425 
July .. .. 194 261 358 
August . . .. 139 182 315 
September .. 229 I 195 349 
October . . .. 248 225 372 
November .. 514 I 368 518 
December ' . 359 257 620 

1945 
Januaty . . .. 293 291 622 
February .. 305 327 600 
March .. .. 309 

' 
447 662 

April . . . . 263 332 593 
May . . . . 313 379 52:l 
June .. . . 214 204 537 
July . . .. 140 

I 
205 472 

Au st . ' .. 160 218 414 gu 
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CASED AIRCRAFT ·ERECTED 

Productive Balance held 
Month Input Output . at month end 

(1) (2) (3) (4) 

1943 
October .. 178 304 496 
November .. 188 218 466 
December .. 185 212 439 

1944 
January . . . . 409 336 512 
February .. 245 247 510 
March . . .. 263 269 504 
April . . .. 207 234 477 
May .. . . 269 207 539 
June . . .. 176 191 524 
July . . .. 287 132 679 
August . . . . 198 124 753 
September .. 160 234 652 
October .. 137 169 615 
November .. 188 18? 695 
.December .. 196 161 634 

1945 
January .. . . 125 146 608 
February .. 104 164. 539 
March . . .. 123 212 446 
April . . .. 67 132 373 
May . . .. lOO 115 351 
June . . .. 97 77 367 
July .. . . 87 48 406 
August .. . . 145 168 383 

NOTE- Col. 4 adjW1ted to e.xclude any aircraft wri t ten off/st ruck off charge. 
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DISPOSITION OF COMMAND HOLDING OF AIRCRAl!'T 

Flying Units Maintenance Units 

In Erection In 
Month Opn'I Non- Total A.S.U.s, Repair Total A.S.O. Command 

Opn'l R.A.P.s Units Total 
and Transit 

etc. 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 

1943 
October .. 840 683 l,523 - - 2,011 - 3,534 
November .. 935 721 l,656 1,480 713 2,193 - 3,849 
December .. 1,0 14 793 1,807 1,5) 1 798 2,309 - 4,116 

1944 
January .. ),031 832 1,863 1,849 902 2,751 - 4,614 

ary .. 1,029 869 1,898 2,016 1,005 3,021 - 4,919 
March .. 1,122 941 2,063 U~42 1,083 3,025 - 5,088 
April . . . . 1,110 960 2,070 2,073 1,213 3,286 - 5,356 
May .. 1,170 967 2,137 2,242 1,258 3,500 - 5,637 
June .. . . 1,177 1,069 2,246 2,278 1,353 3,631 - 5,877 
July .. . . 1,194 1,049 2,243 2,414 1,327 3,741 - 5,984 
August .. 1,170 1,098 2,268 2,580 914 3,494 166 5,928 
September .. 1,185 1,066 2,251" 2,409 899 3,308 266 5,825 
October .. 1,245 1,053 2,298 2,267 919 3, 186 348 5,832 
November .. 1,201 1,006 2,207 2,165 1,159 3,324 105 5,636 
December .. 1,246 1,035 2,281 2,037 1,301 3,338 203 5,822 

1945 
January .. 1,257 1,154 2,411 2,032 1,235 3,267 85 5,763 
February . , 1,343 1,108 2,451 2,040 1,237 3,277 70 5,798 
Marcb .. 1.360 1,115 2,475 1,819 1,353 3,172 232 5,879 
April . . . . 1,391 1,165 2,556 1,689 1.186 2,875 158 5,589 
May . . .. 1,363 1,183 2,546 1,649 989 2,638 143 5,327 
June .. .. 1,338 1,084 2,422 1,526 938 2,464 246 5,132 
July .. .. 1,358 1,080 2,438 1,485 893 2,878 209 5,025 
August .. 1,315 1,122 2,437 1,611 755 2,366 186 4,989 
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