Attention is called to the penalties attaching
to any infraction of the Official Secrets Acts.

NAVAL STAFF HISTORY
SECOND WORLD WAR

THE
EFEAT OF THE ENEMY ATTACK
ON SHIPPING 1939-1945

A STUDY OF POLICY AND OPERATIONS

Volume 1A (Text and Appendices)

(Plans and Tables are issued separately in Volume 1B)

HISTORICAL SECTION
ADMIRALTY



* Many have written, and experience besides declareth,
how necessary historical knowledge is to all kind of men,
but especially to Princes and to others which excel in
dignity or bear authority. . . . For, by comparing things
past with things present, men may easily gather what is
to be followed and what is to be eschewed . . . by this kind
of learning, he can have knowledge without experience. . . .
There is nothing new under the sun . . . and it is impossible

Jfor anything to chance either in war or in common policy

but that the like may be found to have chanced in times
past, . . . all which things laid up in memory promote a
readiness. . . .’

Joun Brenpg, ‘ To the Right hygh and myghtye
Prince, Thon Duke of Northumberland, Earle
marshall of Englande,” dedicating to him Quintus

Curtius on The Great Alexander, 1st Edition, London,
1553.




Admiralty, S.W.1
16th April 1957

T.S.D. 243/51

C.B. 3304(1A) Naval Staff History, Second World War,
The Defeat of the Enemy Attack on Shipping 1939-1945, A
Study of Policy and Operations, Volume 14 ( Text and Appendices),
1957, having been approved by My Lords Commissioners
of the Admiralty, is hereby promulgated.

By Command of Their Lordships,

8552
/



Contents

INTRODUCTION

® o N s o

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

. Some lessons from the First World War

Rise and decline of the German operational U-boat
fleet 1939-1945

British anti-submarine surface vessel construction
1939-1945

Growth of Coastal Command’s anti-submarine
effort 1939-1945

Convoy cycles, speeds and sizes

Merchant shipping losses and new construction
Defence of shipping and U-boat killing
Restrictions on German U-boat operations

U-boat killing—The First Phase 3rd September
1939-31st May 1940

U-boat killing—The Second Phase 1st June 1940-
31st March 1941

U-boat killing—The Third Phase 1st April-31st
December 1941

U-boat killing—The Fourth Phase Ist January-
31st July 1942

U-boat kiHing—The Fifth Phase 1st August 1942
31st May 1943

U-boat killing—The Sixth Phase and the Bay
Offensive 1st June-18th September 1943

U-boat killing—The Seventh Phase 19th September
1943-31st May 1944

U-boat killing—The Eighth Phase 1st June 1944-
8th May 1945

The anti-submarine war in the Mediterranean and
the Strait of Gibraltar anti-submarine patrols
1939-1945

Minelaying versus U-boats

Submarmes versus U-boats

The German air attack on shipping

v

page
1

14

17

21

57
70
79

87

117
124
131
147

155
157



21.
22.

23.

24,

25.

CONTENTS

The attack at source by bombing

Growth of the minesweeping forces under British
operational control

German minelaying campaign in British home
waters

Merchant ship losses by mine in British home
waters (excluding fishing vessels)

The operations of surface commerce raiders

CoNcLuUsiON

10.

11.

12,

Authority for certain statemenis in the text will be found
in the notes at the end of the text (page 233).

Appendices

The German Supply U-boats

German, Italian and Japanese U-boats destroyed
in the Second World War

Brief details of Minesweepers in Service 1939-1945

Development of shipborne aircraft against U-boats
at sea 1941-1945
Notes on the numbers and dispositions of major A/S

surface forces under British Operational Control
involved in the Campaign of the Atlantic 1939-1945

Losses of ships sailed Independently and in Convoy,
First and Second World Wars

Summary of Operational Performance of British
Escort Carriers in 1944, and Kills by British and
American Aircraft Carriers, etc., 1941-1945

Tables relating to Anti-Submarine Operations in
the Mediterranean and Strait of Gibraltar 1939-45

Tables relating to Anti-Submarine Minelaying in
the First and Second World Wars, and Observa-
tions on British Mining in the Second World War
from a German source

Report of Committee on the Winter Campaign of
1941-1942 in the Battle of the Atlantic

Extract from the Dispatch of the Commander-in-
Chief, Home Fleet, covering the period 1st April to
30th June 1942 referring to shortage of aircraft

Air Escort in relation to Shipping Losses
Index
vi

165
175

187

page
239
242

287
291

313

317

345

354

355
357




10

11

12
(i to vii)
13

14

15
16

17
18
19

s R W .28 B

Tables (in Vol. 1B)

Comparison between numbers of ships convoyed, losses in convoy,

and indc‘Pcndent losses through U-boat attack in AllanucamlHonu;

‘h'{vaw?gl?m introduction of convoy Feb. 1917 to end of war
ov.

Numbers andrcmtngudlwuorshnpsmnkmvunmmuin
each quarter of the unrestricted U-boat campaign 1917-18

British, Allied and Neutral Merchant Sh;r analysis of losses by
enemy action, 4th August 1914-31st October 1918

A/S Escorts available for Ocean Convoys 1917-18
Scale of Destroyer Escort for Ocean Convoys 1917-18
Coastal Command Anti-Submarine Operations 1939-1945

Hours flown, aircraft lost, and U-boats sighted, attacked and sunk by
shore-based aircraft in N.E. Atlantic, August 1942-November 1943

S of hours flown on Anti-Submarine Operations
aircraft 1944-1945 b

Detnkd‘howandwbcnU-boauweremnkbyaircmﬂofCouul
Command

Numbers of British, Allied, and Neutral Ships sailed in North Atlan-
tic Trade Convoys and N. Russia Convoys to and from United
Kingdom, September 1939-May 1943

Ocean Trade Convoys at sea in North Atlantic and Arctic on given
;lz:u r‘tsi; number of Escorts protecting them, January 1940-
y 1

Statistics relating to Shipping Sailed in Convoy in Atlantic, Arctic
and Home Waters 1939- 9:?: !

British, Allied and Neutral Merchant Vessels (all tonnages) lost
Enemy Action in all areas 1939-1945 ) o

Convoyed and lndependent ships lost through Enemy Action in all
areas 1939-1945

Casualties to personnel of British Merchant Ships 1939-1945
Losses of Merchant Ships of 100 gross tons and over by marine
cause, 3rd September 1939-2nd September 1945

Period spent in the Bay by Groups, 14th June-15th July 1943
Period spent in the Bay by Groups, 16th July-16th August 1943

P;:laod spent in the Bay by Groups, 17th August-2Ist September
1

Comparative analysis of U-boat kills by Hunter/killer groups and
Gonvuiymlgacoru in the Atlantic and Arctic, September 1943-

Allied and Neutral Memhlnl Ships sunk by U-boat in the
Mediterranean 1940-194

Ships Sunk and Damaged by Air Attack in the waters of N.W.
Europe 1939-1943

Bombing operations against U-boat bases in N.W. Europe and
Building Yards in German ports, May 1940-May 1943

lTjng::geofbomhsdropped by R.A.F. and U.S.A.AF. on Biscay

Comparative results of Air Attack at sea and Air Attack at source
1939-1945

British, Allied and Neutral Merdmanmel.lol'nll
(excluding fishing vessels) sunk by mines in all areas, 1939

German Surface Raider Operations in Chronological Order and
Details of Raiders

vii

EEm——



Plans (in Vol. 1B)

Numbers of German U-boats in Commission. Commissioned and

Destroyed, August 1914—N0vembcr 1918; and Number of Ships

sunk by U-boat.

First World War 1914-1918. Analysis of U-boat warfare in the

Atlantic, Mediterranean and Home Waters.

Five Months of Restricted S/M Warfare, September 1916-January
1917, Western Approaches and Channel; and the su uent Seven

Quarters of Unrestricted S/M Warfare, February-April 1917, May-
uly 1917, Ay t—October 1917, November 1917-January 1918,
ebmry—A 1918, May-July 1918, Augmt ctober 1918,

Western Approaches, Channel and East Coas

Effect of Various Measures Against U-boats in Reducing Shipping
Losses. First World War—1917-1918 only.

Effect of Ocean Convoy System on the Reduction of Shipping
Losses, 1917-1918.

Analysis of U-boats Sunk in First and Second World Wars.
Rise and Decline of the Operational U-boat Fleet, 1939-1945.

Second World War, 1939-1945. British, Allied and Neutral
Merchant Ships of all tonnages lost by U-boat action in all areas
each month, September 1939-April 1945,

The Growth of the Asdic Fitted Fleet under British Operational
Control, 1939-1945.

The Build-up of the Main Anti-Submarine Forces under British
Operational Control, 1939-1945.

Losses of Main Asdic Fitted Vessels in The Royal Navy, 1939-1945,

Second World War, 1939-1945: Growth of Coastal Command,
R.A.F., and of its anti-S/M efforts.

Total (base-to-base) Hours flown by Coastal Command and
US.AF. aircraft on Convoy Escort and Support, and on A/S Patrol
in the Northern and Bay of Biscay U-boat Tranut Areas, North and

East of Latitude 40° N., Longitude 45° W

Losses by Enemy Action of British, Allied and Neutral Merchant
Ships. Analysis according to Causc and according to Area, for
the years 1940 to 1944,

Cumulative Gains and Losses of Merchant Ships Outside Enemy
Control: September 1939-August 1945. 1,600 gross tons and over.

The following plans show respectively the positions and state (in
Convoy, Independent, Straggler, etc.) of the ships sunk by U-boats
and the positions of U-boats sunk and the Operational Role of their
Killer at the time.

Phase 1. From the outbreak of War to the invasion of France:
British, Allied and Neutral Merchant Ships sunk by U-boat in the
Atlantic, 3rd September 1939-31st May 1940.

Phase 1. From the outbreak of War to the invasion of France,
German U-boats Sunk in the Atlantic, 3rd September 1939-31st
May 1940.

Phase 2. Campaign of the North-West Approaches. British,
Allied and Neutral Merchant Ships sunk by U %oat in the Atlam.:c,
1st June 1940-31st March 1941.

Phase 2. Campaign of the North-West Approaches. German and
Italian U-boats sunk in the Atlantic, 1st June 1940-31st March 1941,

Phase 3. From the sinking of the Aces to the entry of the United
States into the War. Britsh, Allied and Neutral Merchant Ships
sunk by U-boat in the Atlantic, 1st April 1941-31st December 1941.

Phase 3. From the sinking of the Aces to the entry of the U.S.A.
into the War. German and Italian U-boats sunk in the Atlantic,
1st April 1941-31st December 1941,

Phase 4. Campmgn in American Waters. The vmchcanon of the
Convoy System. British, Allied and Neutral Merchant Ships sunk
by U-boat in the Adanuc, 1st January 1942-31st July 1942,

viii




17 (4)

16 (5)
17 (5)
16 (6)

17 (8)

16 (7)

17 (7)
16 (8)
17 (8)
8 (1
]to ((8))
18 (1)

18 (2)
18 (3)

18 (4)

18 (54)
18 (5p)
18 (5¢)

18 (6)
18 (7)

18 (8)

PLANS

Phase 4. Campaign in American Waters. German and Italian
U-boats sunk in the Atlantic, Ist January 1942-31st July 1942.
Phase 5. The Second Campaign on the Convoy Routes. The Crisis
of the Battle. British, Allied and Neutral Merchant Ships sunk by
U-boat in the Atlantic, 1st August 1942-31st May 1943.

Phase 5. The Second Campaign on the Convoy Routes. The
Crisis of the Battle. German and Italian U-boats sunk in the
Atlantic, 1st August 1942-31st May 1943,

Phase 6. The Aftermath. British, Allied and Neutral Merchant
ng‘ga sunk by U-boat in the Atlantic, 1st June 1943-18th September
1 L

Phase 6. The Aftermath. German U-boats sunk in the Atlantic,
1st June 1943-18th September 1943.

Phase 7. The Third Campaign on the Convoy Routes. British,
Allied and Neutral Merchant Ships sunk by U-boat in the Atlantic.
19th September 1943-31st May 1944,

Phase 7. The Third Campaign on the Convoy Routes. German
U-boats sunk in the Atlantic, 19th September 1943-31st May 1944.

Phase 8. The Campaign for the Liberation of Europe. British,
Allied and Neutral Merchant Ships sunk by U-boat in the Atlantic,
1st June 1944-8th May 1945.

Phase 8. The Campaign for the Liberation of Europe. German
U-boats sunk in the Atlantic, Ist June 1944-8th May 1945.

Show typical convoy tracks followed during the eight Phases of the
Campaign of the Atlantic, and the Convoy situation on a given day.

Phase 1. From the outbreak of War to the invasion of France,
3rd September 1939-31st May 1940. Convoy Situation, 18th
March 1940, and Typical Tracks followed during Phase 1.

Phase 2. The Campaign of the North-West Approaches, Ist June
1940-31st March 1941. Convoy Situation, 18th December 1940,
and Typical Convoy Tracks followed during Phase 2.

Phase 3. The First Atlantic Campaign, Ist April 1941-31st
December 1941, Conwoy situation, 16th September 1941, and
Typical Convoy Tracks followed during Phase 3.

Phase 4. The Campaign in American Waters, 1st January 1942-
31st July 1942, Convoy Situation, 15th May 1942, and Typical
Convoy Tracks followed during Phase 4.

Phase 5, covering 1st August 1942-31st May 1943, has been divided
into three sub-phases, 5, 58 and 5c in order to show the changes in
convoy routeing for evasive purposes during this critical period.

Phase 5a. The Second Atlantic Campaign, 1st A t 1942-15th
December 1942. Convoy Situation, 15th Novem 1942, and
Typical Convoy Tracks followed during Phase 5a.

Phase 58. The Second Atlantic Campaign, 16th December 1942
31st March 1943. Convoy Situation, 1st ﬂarch 1943, and Typical
Convoy Tracks followed during Phase 58,

Phase 5c. The Second Atlantic Campaign, 1st April 1943-31st May
1943. Convoy Situation, 15th May 1943, and Typical Convoy
Tracks followed during Phase 5c.

Phase 6. The Period of Air Dominance in the Bay and in the
Atlantic, Ist June 1943-18th September 1943. Convoy Situation,

15th August 1943, and Typical Convoy Tracks followed during
Phase 6.

Phase 7. The Period of Air Dominance during the Resumed U-boat
Campaia on the Convoy Routes, 19th September 1943-31st May
1944. nvoy Situation, Ist April 1944, and Typical Convoy
Tracks followed during Phase 7.

Phase 8. The Campaign in Inshore Waters and the Introduction
of Schnorkel, 1st June 1944-8th May 1935, Convoy Situation,
;Shth Dsccember 1944, and Typical Convoy Tracks followed during

ase 8.

Second World War 1939-1945. Analysis of U-boats sunk in Rela-
tion to the Convoy System.

ix




PLANS

The End of the Second Campaign on the Convoy Routes. Convoy
SC 130, 12th-25th May lgﬁf‘l

%%ﬁ%ﬁ%m e ON 202, 156h-50th Seprember
Bay Offensive—Coastal Command Aircraft (and U.S.A.F. Aircraft).
Total: Day and Night Hours on Patrol, Sightings—Attacks—
Sinkings.

Bay Operations—14th June-15th July 1943.

Bay Operations—16th July-16th August 1943,

Bay Operations—17th August-21st September 1943,

Second World War, 1939-1945. U-boats Destroyed at Sea and
U-boats Destroyed by Bombing Raids.

June 1944. Inshore A/S Operations in Home Waters.

July 1944, Inshore A/S Operations in Home Waters.

August 1944, Inshore A/S Operations in Home Waters.

September, October, November 1944. Inshore A/S Operations in
Home Waters.

December 1944-January 1945. Inshore A/S Operations in Home
Waters.

February 1945. Inshore A/S Operations in Home Waters.
March 1945. Inshore A/S Operations in Home Waters.
April 1945. Inshore A/S Operations in Home Waters.

Second World War, 1939-1945. Average size of the Ocean Convoys
in the North Atlantic each month. Ave number of ships sailed
each month in Ocean Convoys in the North Atlantic. A
number of North Atlantic Ocean Convoys sailed in a monx.
Annual Tonnage of Imports into the United Kingdom.

Transatlantic Convoy Routes about January 1942,

Second World War, 1939-1945. British and American Strategic
Zones and the History of the CHOP lines:—(Change of Operational
Control of Shipping).

Graph of the U-boat War.
British, Allied and Neutral Merchant Ships sunk by Aircraft in the

Atlantic and Home Waters. Phase 1. From the Qutbreak of War
to the Invasion of France, 3rd September 1939-31st May 1940,

British, Allied and Neutral Merchant Ships sunk by Aircraft in the
Atlantic and Home Waters. Phase 2. From the Invasion of France
to the Invasion of Russia. Period of most intensive Air Attack on
Ships at Sea and on Ports, 1st June 1940-30th June 1941.

British, Allied and Neutral Merchant Ships sunk by Aircraft in the
Atlantic and Home Waters. Phase 3. From the Invasion of
Russia to the Surrender of Germany, Ist July 1941-8th May 1945.
Ships sunk by Aircraft Attack and Arming of Defensively equipped
Merchant Ships. September 1939-April 1945,

Ships of 100 gross tons and over sunk and d. by Aircraft in
Port and at Sea in British Home Waters and in the North Atlantic
each quarter, Second World War, 1939-1945.

Second World War, 1939-1945. The Northern Regions and North
Russia Convoys.

Second World War, 1939-1945. Outbreak of War to V.]. Day.
The Annual Growth of the Minesweeping Forces under British
Operational Control.

Second World War, 1939-1945. Total Losses in Minesweeping
Forces under British Operational Control.

British, Allied and Neutral Merchant Ships Sunk by Mine in British
Home Waters. Phase 1. 3rd September 1939-31st December1940.

X




49

51

52

283 8 &8 2 8 8 2

~1
(=]

PLANS

British, Allied and Neutral Merchant Ships Sunk by Mine in
British Home Waters. Phase 2. Ist January 1941-30th June 1942,
British, Allied and Neutral Merchant Ships sunk by Mine in British
Home Waters. Phase 3. st July 1942-8th May 1945.

British Islands. Enemy Mining in Coastal Waters by U-boats and
Surface Vessels between 3rd September 1939 and 31st May 1940.
Monthly Total of Mines Laid by German Air Force and German
Navy throughout Second World War, and the Number of British,
Allied and Neutral Merchant Ships sunk by Mines each month.

Surface Raiders, 1939-1945. Period Operating as Commerce

Enemy Raiders, Second World War. Positions of Ships sunk by
German Surface Raiders. Positions of Raiders sunk by Allied
Forces. Position of Hunting Groups, 31st October 1939,

Major Surface A/S Forces under British Operational Control
involved in the Campaign of the Atlantic, 1939-1945, shown
quarterly according to ;ype

Major Surface A/S Forces under British Operational Control
involved in the Campaign of the Atlantic, 1939-1945, shown
quarterly according to Commands.

British, Allied and Neutral Merchant Ships sunk by E-boat in
British Home Waters, 1st May 1940-30th June 1941.

British, Allied and Neutral Merchant Ships sunk by E-boat in
British Home Waters, Ist July 1941-31st December 1943.

British, Allied and Neutral Merchant Ships sunk by E-boat in
British Home Waters, 1st January 1944-8th May 1945.

U.S. Coastal Convoy System interlocking with the Ocean Trade
Convoy System; and the United States Sea Frenders 1944,
U-boat Kills by Hunter/Killer Groups and by Convoy Surface and
Carrier-borne Air Escorts and Support Groups in the Atlantir and
Arctic Oceans, 18th September 1943-30th April 1945.

Periodic State of the U-boat Fleets in the Mediterrancar, June
1940-September 1944,

German U-boats in the Mediterranean. September 1941 Septem-
ber 1944,

U-boats sunk in the Mediterranean. Phase I. 8th June 1940-
21st September 1941,

U-boats sunk in the Mediterranean. Phase II. 22pd September
1940-7th November 1942,

U-boats sunk in the Mediterranean. Phase III. 8th November
1942-22nd May 1943.

U-boats sunk in the Mediterranean. Phase IV. 23rd May 1943
8th May 1945.

Surface A/S Forces in the Mediterranean, 1940- 1944,

U-boats sunk by British S/M in Home Waters and Atlantic.
German U-boats sunk and probably sunk by Mines in the Waters
of North-West Europe during the First Worid War, 1914-1918.
The Twenty-six U-boats destro by British Minigg. Second
World War, 1939-1945. il



AM.C.
AlS

AS.V.
AjU

B.A.M.S.
B.Y.M.S.

C.AM. ship
6 pdr.’ cann.

CHORP line

C.in C. H'F.
C.in C. W.A.
C.I.D.

D.C.

DF

D.W.L

E-boats
F/B

F.C. ships
F.C.T.
G.AF.
G.R.

H.A.
H.A./L.A.
HF
HF/DF
L.A.
Lend/Lease

LL. or Double L.

L.L.

L.R.

Abbreviations

Armed Merchant Cruiser,

Anti-submarine (o tions, tactics, etc.) (A/S in
R.A.F. usage Anti-Shipping).

Anti-surface vessel airborne radar.

Anti-U-boat. A term used by the R.A.F. where the
Royal Navy would use A/S.

An American designed and built large, or fleet,
minesweeper flying the White Ensign.

An American designed and built auxiliary mine-
sweeper flying the ite Ensign.
Catapult Aircraft Merchant ship.

Six pounder cannon, fitted to some Mosquito A/S
aircraft.

The dividing line marking the Change of Opera-
tional Control of merchant shipping in the North
Atlantic from one authority to another.

Commander-in-Chief Home Fleet.
Commander-in-Chief Western Approaches.
Committee of Imperial Defence.
Depth-charge.

Direction Finding.

Directional Wireless Installation. See notes to
Chapter 22.

British name for German Motor Torpedo Boats.
Flying-Boat.

Fighter Catapult ships.

French Coal Trade.

German Air Force.

General Reconnaissance.

High Angle.

High Angle/Low Angle.

High Frequency.

High Frequency Direction Finder (finding, set).
Low Angle.

A scheme under which the U.S. Government en-
luted American private enterprise in an armament

neral supply programme and lent or leased as
muc of the production, including food, as could
be spared to the United Kingdom, and its Allies,
The first Lend/Lease Act was passed by Congress.
on 11th March 1941.

An electrically actuated anti-magnetic mine
first introduced operationally in March 1940.

Leigh Light. A powerful searchlighr fitted to an
aircraft which the aircraft could direct on to an
object detected by A.S.V.

Long-Range (applied to aircraft).

xii



M.A.C. ship
M.A.D.
Mark XXIV Mine

Milch-cows
M.L.
M.M.S.
P.R.O.
R.D.F.
R.P.

R/T

Swamp
T.B.
TORCH

U.E.
V.LR.
wiT

ABBREVIATIONS

Merchant aircraft carrier ship.

Magnetic Airborne Detector.

An anti-submarine homing weapon of American
ongin.

German Supply U-boats.

Motor Launch.

Motor Mine Sweeper.

Public Record Office.

Early title given for secrecy purposes to radar.
Rocket Projectile (carried by aircraft).
Radio-Telephony (speech radio).

Shared.

A submarine hunting technique developed in 1943.
Torpedo-Bomber.

The operational code name given to the North
African landing operations of November 1942.

Unit Equipment (of aircraft of Coastal Command).
Very-Long-Range (applied to aircraft).
Wireless Telegraphy.

Xiii



‘I will make no other introduction to the following
discourse than that as the importance of our being strong at
Sea was ever very great, so in our present circumstances it is
grown to be much greater, because, as formerly our Force
in Shipping contributed greatly to our Trade and Safety,
so now it has become indispensably necessary to our very
being.’

TaE MaArQuUs oF HaLirax, 1694

‘1 consider the protection of our trade the essential
service that can be performed.’
Nerson, At Sea, 20th March 1804




INTRODUCTION

Scope and object of this volume

ORTY-TWO years have passed since the outbreak of the First World War
Fand seventeen since the beginning of the Second World War. From the

naval viewpoint both titanic struggles were marked by protracted and bitter
warfare in which our very survival depended on the outcome of the contest
between our anti-submarine forces and the U-boats.

In each war it was the enemy’s aim to disrupt and destroy our seaborne
supplies. In each war it was our aim to preserve the ships bearing those supplies
and to destroy the enemy’s attacking forces.

In both wars after coming near to defeat, we finally achieved our aims. In
both wars there were certain similarities in the measures we took to protect
our mercantile shipping and to destroy the enemy. From this the question
arises whether there are not certain principles in countering the enemy attack
on shipping which, if observed, lead to victory and which apply irrespective of
technical developments.

The purpose of this volume is to endeavour to answer this question by briefly
examining the manner in which the enemy attack on British and Allied
shipping was defeated in the Second World War. The material employed
ha:pgecn derived entirely from the archives of the British Admiralty and Air
Ministry. Through careful intelligence organisation the entire German naval
operational and technical records which are remarkably complete and extra-
ordinarily well docketed fell into our hands at the end of the war and are now
in the custody of the British Admiralty. As a result it has been possible to
present, probably for the first time in history, not merely the policy of both
combatants and its execution but also its appropriateness judged by the yard-
stick of its effects expressed in statistical units. Therefore in addition to the text
a series of plans, graphs, diagrams and statistical tables have been provided in
Vol. 1B in order to reveal significant trends and developments. As the decisive
battles were fought in the Atlantic and Home Waters the campaigns in those
areas have received most attention. It will be found that in the light of evidence
from enemy records and of more complete analysis, some opinions formed durin
the war and necessarily based on inadequate information have to be modified.
Statistics make dull reading yet they are the basis of modern historical research
and of operational planning. They provide the data for judging the success
or failure of operations.

This volume does not cover the whole story of the manner in which our
merchant ships were attacked and the attackers frustrated and destroyed. That
will be related chronologically and in detail in subsequent volumes; but the
evidence that has to be examined and sifted before these can be written is so
vast and varied that, inevitably, some years must pass before the final one can
be issued. This first volume will, however, make available with the least
possible delay much material of fundamental importance and provide a
panorama of the broad sweep of events that will enable the subsequent full and
detailed history to be studied with a clear sense of perspective and proportion.

A final note of caution must be sounded. When investigating any particular
period or phase the relative conditioning factors, for example the contemporary




2 INTRODUCTION

strategical situadons, U-boat performances or A/S warfare technique, should
be borne in mind or precisely determined. Without this knowledge false
deductions can only too easily be made.

The definition of ‘ Convoy ’ used throughout this history is ‘ one or more
merchant ships or naval auxiliaries sailing under the protection of one or more
warships.’ nvoy is not used to indicate ‘ a number of merchant ships or

naval auxiliaries or both, assembled and organised for an operation or a passage
together and usually escorted by combatant forces’ (Naval Control of Shipping in
War, 1948) “unless combatant forces were actually present. Similarly the
definition in B.R. 1806, Naval War Manual, 1947, of convoys as ‘ organised
groups of merchantmen sai]il%lin formation * has been taken as applicable onl
when an escort was present. e reason for this is that shortly after the outbrcaz
of the Second World War it was pointed out that to include in convoy casualty
statistics ships lost or damaged while no escort was accompanying them, led
to false conclusions as to the value of sailing ships under escort, that is ‘ in
convoy.” It may be added that the word convoy—before 1559 wafi—has been
used in British naval history from the earliest times to denote only ships under
escort.

August 1956




CHAPTER 1

Some lessons from the First World War

Section page
Inadequate analysis and research—restricted and unrestricted 3
warfare

2. Views held regarding convoy 4
3. Importance of coastal convoy 4
4. Sinkings in relation to number of ships convoyed 5
5. Convoy in previous wars 5
6 6
7
8

—

Capabilities of surface escorts and U-boats

A/S aircraft 6

. Convoy escort successes against submarines 10
9. Two schools of thought on convoy 10
10. The Mediterranean and the Otranto barrage 11
11. Shortage of escorts in Home Waters 12
12. The Dover barrage 13
13. Ideas regarding convoy after First World War 13

Plans 1-2, 3 (i-viii), 4-6, and Tables 1-5 in Vol. 1B should be consulted.

‘. . . the basis on which the Atlantic Convoy (1917-18) rested was
the provision of destroyer escorts, and . . . the shortage of destroyers
for escort work was felt up to the date of the Armistice. . ..’

Lorp Jervicor, The Submarine Peril (1934)

1

O comprehensive British history of the U-boat and anti-submarine
Noperations in 1914-18 was written after the First World War yet the
extent of the losses inflicted on us by U-boat warfare as compared with

other forms of attack may be seen from the analysis of losses in Table 3.
At various times certain aspects or episodes were studied, chiefly in
the form of lectures. But at no time was the number of operational
U-boats correlated with the number of ships sunk by U-boats. As a result the
eat increase in sinkings that followed the waging of unrestricted U-boat war-
are in February 1917 was attributed in post-war years to the unrestricted nature
of the warfare. From this it began to be thought that ‘restricted U-boat
warfare does not present a serious problem and can be easily countered by
patrolling, independent routeing and arming of ships, etc.” But it was in 1916

3
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during the period of restricted warfare, before the start of unrestricted warfare,
that the Amra.lty and Cabinet presaged defeat within a few months unless
the losses from U-boat attack were enormously reduced. (Plan 1.)

Actually this rise in ships sunk in and after February 1917 was almost entirely
caused by the co ndingly great increase in the number of operational
U-boats, and not by the fact that warfare was unrestricted. After the war this
was not appreciated and our war plans in 1939 catered for restricted and
unrestricted U-boat warfare, our forces initially being disposed to compete with
the former. These dispositions were unsuitable, based as they were on the
belief that restricted submarine warfare could be adequately met by patrolling,
independent routeing and arming of merchant ships.

Although from time to time during the years 1917, 1918 and 1919 it was
stated that convoy escorts had been responsible for the destruction of a number
of U-boats, analyses of the operational task in which the various U-boat killers
were engaged at the time of destruction were not promulgated. The analyses
circulated were confined to the types of vesse estroyer, submarine or
sloop—which performed the kill or the types of aircraft which assisted in the kill.

2

Whilst these omissions in research resulted in the importance of convoy under
conditions of either restricted or unrestricted warfare being imperfectly under-
stood there grew up a certain opposition to convoy on other grounds. It was
argued that convoy involved a grave loss in carrying power compared with
independently routed ships, the time taken by a ship in convoy being compared
with the time taken by an independent ship in peace-time. What were not
taken into account were the crippling delays experienced in war-time by the
hold up and routeing of independently routed ships. These delays, in fact,
were as strong a reason for introducing convoy in 1917 as the need to reduce
actual sinkings.

Another argument was that convoy was defensive, that it preserved ships
from attack, tied up valuable anti-submarine craft on defensive operations, and,
because merchant ship sinking continued high to the end, was not an efficient
means of combating the U-boat. Had the number of ships sunk each quarter
(Plan 2) been plotted against the number of ships sailed in all convoys it would
have been observed that as the line ‘ ships sailed in convoy ’ ascended, so the
line * ships sunk ’ descended and that the gradient of the latter was determined
by that of the former. Plan 2 makes this clear and Table 2 shows the relatively
insignificant losses suffered in convoy as compared with the losses of independent
ships during the period in which convoy was operative.

In calling convoy ‘defensive’ it was also overlooked that, to quote from the
Anti-Submarine Division’s Report of 1918 on the * Protection of Merchant
Shipping by Patrols *:

‘In 1918 . . . off the North-East Coast and in the Irish Sea, patrols, whether
on the traffic lanes or in organised hunting flotillas, failed to keep off or, with
a few exceptions, destroy submarines.

‘ Statistics of submarines destroyed show that the great majority of those
destroyed by the various types of anti-submarine craft were accounted for
when such craft were acting as escorts to convoys, or individual ships, either
when the submarines were getting into position to make an attack or escaping
after an attack.’

3

When convoy was introduced in the First World War attention was focused
upon ‘ ocean convoy’ and not upon ‘convoy.’” As a result during 1917-18
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many avoidable losses of merchant ships occurred in coastal areas. (Plan 3.)
The immediate effect of ocean convoy had been to reduce the losses in the
Western Approaches. Next it led to intensive inshore U-boat operations
against the unescorted coastal shipping. Slowly coastal convoy was instituted
and steadily sinkings decreased. Table 1 illustrates these points.

The Anti-Submarine Division’s Report quoted above, observed:

‘ From January to May 1918 a proportion only of the shipping on the East
Coast was in convoy. The available aircraft and a proportion of the surface
craft were employed on patrol and the remainder as convoy escort. During
this period no submarines were destroyed in the area and losses in ships were
high.

‘ From June till the end of the war this proportion of ships in convoy was
increased until practically the whole of the traffic was included. The available
aircraft were concentrated chiefly on the protection of convoys, and the hydro-
phone trawlers, although remaining on patrol, escorted each convoy through
their section of the area.

‘ During this period seven submarines were destroyed, in every case when the
submarine was about to attack or was attacking a convoy; shipping losses
were reduced to a very low figure, the percentage, however, being compara-
tively high amongst the few ships that were allowed to proceed out of convoy.

‘ In this area there was no question of evading attacks from submarines. On
account of the danger from mines and raids by surface craft, all traffic had to
pass along a swept channel, which was clearly marked by buoys. Submarines
therefore knew the route and the course of the convoy and, since neutrals were
included, the speed, within narrow limits. Consequently the submarines could
find the convoy even in thick weather, and, if they chose, remain on the bottom
until the convoy was heard approaching.’

4

It was apparently not appreciated after the First World War that although
the number of ships sailed in convoy steadily increased, the number of ships
sunk in convoy, except for one quarter, actually decreased. Plan 2 and Table 2
make this clear. Nor was it appreciated, because never analysed, that the
increase in the number of ships convoyed resulted in an increase in the number
of U-boats destroyed. Convoy provided the means of immediate counter-
attack against the attacking submarine. During the period August 1917 to
October 1918 convoy escorts sank 24 U-boats. In the N[F:diterrancan, although
reduced to the fewest possible compatible with keeping the convoys in order,
they accounted for two-thirds of the U-boats destroyed in 1917-18.

5

Two U-boat wars waged with U-boats of differing performance and with
changed means of detection and destruction have shown that convoy was the
most effective means of offence and defence against the attacker of our trade.
This we had learnt in the former wars of the 18th and beginning of the 19th
centuries. Convoy was made compulsory in the last years of the war of the
French Revolution and during the whole of the Napoleonic wars. In 1811 the
Admiralty rejected the proposal of the ingenious Mr. Richard Hall Gower that
¢ instead of a system of convoy * the navy should * first of all patrol the Channel
by a chain of cruisers, connected with the land by a chain of signal posts. . . .
The foreign trade thus guarded, but not annoyed, clear of the Channel, would
then be free to pursue its way . . . the men of war, instead of convoying them
. « « concentrated at such narrow seas and straits, and off such headlands as
forced the trade to concentrate in passing. . .." This proposal of Mr. Gower
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was what was actually adopted in 1916 and 1917, in preference to a compre-
hensive coastal convoy system which would have given greater protection and
have increased sinkings of U-boats. Furthermore in 1918 the Admiralty took
away convoy escorts and formed them into Hunting Forces to catch U-boats
on passage north of Scotland. No U-boat was caught.

6

The only submarine detector in 1917-18 was the hydrophone, which could
not usefully be fitted to escorts as the proximity of shipping rendered submarine
noises indistinguishable from other noises. The escorts therefore had no means
of locating a U-boat and none of determining its depth. The only weapon was
the depth-charge and until 1918 only about 12 of these were carried in the
larger escorts.

In the First World War U-boats could approach and get amongst the ships
in a convoy undetected except by some look-out sighting the plume of the
periscopes by day or the loom of their low silhouettes by night. They attacked
singly from about 700 yards and at this range the chances of successful shots
were high. Yet in very few convoys was more than one ship sunk.

As radar was unknown, the U-boats made many of their attacks on the
surface by night and in the last nine months of the war 37 per cent of the attacks
in Home Waters and the Atlantic and 67 per cent in the Mediterranean were
made in this manner. Notwithstanding this the possibility of surface attack
does not seem to have been taken into account in the years between the wars
with the result that too great a reliance was placed on the detection of U-boats
by asdics which operate efficiently only against submerged objects.

7

Maritime aircraft had a decisive influence upon U-boat operations in the First
World War. Until the introduction of convoys in 1917, anti-submarine aircraft
were employed exclusivelyon patrolwork. Atfirstthe low performanceand limited
endurance of aeroplanes and seaplanes rendered them capable of only inshore
work. As lighter-than-air craft, in the form of non-rigid airships, were capable
of more extensive operations under favourable weather conditions the emphasis
up till 1917 was upon such aircraft. By the end of 1915, 29 S.5. (Submarine
Scout) airships were in commission, and by the end of 1916, 50 were in operation
and 27 improved (‘ C’) (Coastal) types had been commissioned. These under-
took the more protracted patrols in the Soundings, southern North Sea, and off
the North-East Coast. By that time direction finding for U-boat hunting with
surface forces had been developed, seaplane stations had been established in
the Channel as well as on the East Coast, and the numbers and performances
of seaplanes and flying-boats had greatly increased.

As a result of the creation of the Anti-Submarine Division of the Admiralty
in December 1916 the operations of all types of anti-submarine aircraft were
reorganised, systematised and co-ordinated with other U-boat countermeasures.
At the same time an ambitious scheme of Naval air expansion for anti-submarine
work as well as for Fleet fighter, bomber and reconnaissance work was initiated.
The intensified U-boat operations at the end of 1916 in the Western Approaches,
Irish Sea, and Channel, where our oceanic shipping converged upon tge British
Isles, made this the decisive theatre in the anti-submarine war. By February
1917, in addition to the airship stations on our western coasts, seaplane stations
had been established at Plymouth, Newlyn, in the Scillies and at Fishguard.
In April, to meet the demand for more air patrols as no seaplanes were available,
aeroplanes were brought into use, airfields being opened in the vicinity of the
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seaplane stations. Systems of routine patrols by airships, seaplanes and aero-

lanes were established by which the main areas in the St. George’s Channel,

ristol Channel and Western Approaches to the English Channel, and in the
Channel itself were covered. Seaplanes and acmglana were also kept ready
for emergency patrols on receipt of information. Off the East Coast seaplanes
and airships operated similar patrols, and later in the year aeroplanes were also
brought into use here. These air patrols supplemented the numerous surface

atrols operating in the coastal areas and in the Western Approaches. In the
Eristol Channel and English Channel early in 1917 there were, for instance,
50 destroyers, 50 torpedo boats and some 500 auxiliary patrol vessels. Neverthe-
less in the quarter, February to April 1917, U-boats sank 100 ships of 500 gross
tonnage and above, and numerous smaller vessels in the patrol areas alone and
the patrols sank no U-boats. Off the East Coast, where patrols were equally
numerous, shipping losses were correspondingly heavy.

Because of serious delays and losses to ships in the French coal trade,
convoys were instituted on three different cross-Channel routes early in February
1917, groups of vessels being escorted by armed trawlers. In the three months,
March to May 1917, only nine vessels were lost—all at night—out of a total
of 4,000 convoyed. Air escort was provided by day. A similar system of convoy
had been instituted for ships employed in the Dutch trade between the Scheldt
and Harwich at the end of 1916, and from April 1917 flying-boats from
Felixstowe were employed to search the route before the convoys sailed and to
provide air escort to the convoys throughout their passage. These convoys
experienced no losses throughout the war, although their route was flanked on
either side by U-boat bases. In April 1917, convoys were instituted for the
Norwegian trade across the North Sea and also for certain shipping on the East
Coast between the Orkneys and the Humber. The air patrols on the East
Coast, however, were not related to the convoy movements.

The first experimental ocean convoy sailed from Gibraltar on 10th May, and
on reaching the Western Approaches its destroyer escort was supplemented by
a flying-boat from the Scillies. It had no losses. By the middle of July 1917
four homeward-bound ocean convoys were sailing every eight days and by the
middle of August 1917 outward-bound ocean-going convoys were being run.
Airships, flying-boats and aeroplanes were employed to sweep ahead of these
convoys and to provide close escort to the limits of their endurance—from 50 to
100 miles from shore—whenever weather conditions permitted.

In addition to the ocean and French coal trade convoys, the cross-Channel
transports on the Folkestone-Boulogne route, and the traffic between Nairn and
Stranraer, as well as convoys on their way through the North Channel, had
regular air escort.  Airships were much used. Although the airship was slow
in speed and manceuvrability and could seldom hope to destroy a submarine,
it was treated by the U-boat commanders with as much respect as were seaplane
or aeroplane escorts. Submarine after submarine was sighted and attacked
before it dived, or else was forced to dive to escape detection. In either event
the U-boat was prevented from getting into a position to deliver an attack.
Down to the end of December 1917 there was only one instance of a ship in a
convoy with air escort being sunk by a U-boat.

In July 1917 it had been planned to double the size of the air services.
Although this was not found practicable in every respect there were in operation
on anti-submarine duties alone in Home Waters on Ist January 1918, 291
seaplanes, 23 aeroplanes and some 100 airships, and by November 1918 the
tm:lll had risen to 285 seaplanes, 272 aeroplanes and 100 airships—657 aircraft
in all.

It will be noted that although the number of seaplanes and flying-boats
engaged on A/S operations in November was very similar to the numbers
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employed in l]amuary 1918, the number of aeroplanes so employed had
increased twelvefold. This was because, as a result of the difficulty and
danger of attacking ocean convoys, U-boats in the latter part of 1917
concentrated their operations in the inshore waters of the British Isles. In the
Irish Sea and the English Channel, except for the French coal trade,
no convoys were being run. On the East Coast, although convoys were
being run, a large amount of shipping continued to sail independently and the
anti-submarine air patrols were unco-ordinated with the movement of the
convoys running. In these waters and against the unescorted shipping the
U-boats continued, despite the patrols, to achieve marked success. Their almost
exclusively inshore operations emphasised the practicability of employing com-
paratively short-range aeroplanes upon anti-submarine work. Early in 1918,
therefore, a scheme was drawn up to employ aeroplanes to establish * protected
lanes ’ for shipping in which it was hoped U-boats would not dare to operate.
Accordingly a large number of obsolescent aeroplanes was made available and
the scheme, analogous to that of Mr. Gower, quoted in Section 5, was put into
effect in April. It quickly proved as ineffective as had the similar plan for
surface patrols in 1916-17 and as were the existing seaplane patrols. From Ey
1918, therefore, the bulk of the airship, seaplane, flying-boat and acroi) e
patrols were reorganised so as to provide air escort to convoys whenever light,
weather conditions and performance rendered it possible. Since the middle of
1917 kite-balloons, towed from a warship and carrying an observer, had been
used on anti-submarine operations antr frequently to provide air escort to
convoys. They continued in use as they could operate in weather conditions
which rendered other forms of air escort impossible. The result of these
measures was that the convoy loss rate, small as it had been, was cut by two-
thirds, although the number of ships sailed in convoy was concurrently increased
(Table 2) ; indeed, in 1918, only three ships were sunk in convoys with air escort,
and aircraft co-operated in numerous attacks on U-boats. The convoy escort

effort can be judged by the fact that in 1918 seaplanes and aeroplanes carried
out nearly 5,000 escort sorties, airships over 2,000, and kite-balloons made 131
escort passages—a total of over 7,000 escort sorties.

In post-war years the rapid and drastic reductions made in our maritime air
forces and the total elimination of anti-submarine aircraft after 1918 led to the
belief, hardened by the passage of years, that aircraft were little used on
anti-submarine wor{ during the First World War. It is therefore instructive to
compare the strength of the anti-submarine aircraft based upon the United
Kingdom in the First World War with'that of the anti-submarine aircraft of
Coastal Command in the Second World War.

During the last six months of the First World War the anti-submarine aircraft
in Home Waters (excluding those with the Fleet, and kite-balloons) amounted to
a daily average strength of 189 aeroplanes, 300 seaplanes and flying-boats, and
75 airships. Of this total of 564 aircraft an average of 310 were daily ready for
service. Coastal Command in February 1943—during the most critical periods
of the U-boat war in the Atlantic—had a strength of 118 flying-boats and 293
anti-U-boat aircraft based upon the United Kingdom and Northern Ireland,
Iceland, and Gibraltar. Of this total of 411 aircraft 210 were available for
operations.

Numbers of aircraft provide only one basis for comparison ; another is the flyi
effort. In the last six months of 1918 the anti-submarine aircraft enumerat
above flew a total of 83,807 hours on A/S escort, cover and patrol, sighted
167 U-boats and attacked 115. Thus the anti-submarine effort each month
amounted to an average of 13,000 hours on operation, and resulted on the
average in 26 U-boats being sighted and 18 being attacked. In the last half of
1941, as in the first half of 1942, Coastal Command anti-U-boat aircraft based
upon the United Kingdom and Northern Ireland and Iceland flew on the
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average 5,300 hours, base to base, on anti-U-boat operations, sighted an
average of 20 and attacked an average of 14 U-boats each month. The monthly
averages of hours flown and of U-boats sighted and attacked during the last six
months of the First World War were not equalled until the middle of 1943.

In 1917 sightings and attacks by anti-submarine aircraft in Home Waters
(excluding those of the Fleet) amounted to 169 and 106 respectively. In 1918
the figures were 192 and 131 respectively. The flying effort in 1918 was, however,
about three times as great as in 1917 so that it will be appreciated that the hours
flown sighting and attack in 1918 were greatly in excess of those of 1917.
cheraﬁ';ctom accounted for this. As a result of the greater air activity of 1917
the U-boats had become wary of aircraft. By 1918 they were generally fitted
with altiscopes with which to search the skies before surfacing.

In contrast the aircraft employed in 1918, besides being for the most part
obsolescent, were manned by inadequately trained aircrews who had still to rely
upon their own eyesight for picking up U-boats, Indeed it was i
contemporaneously that ¢ the (%ermans progressed more rapidly both in appli-
ances and tactics to avert attack from the air than we in means for developing
attack.” The result of the U-boats’ greater wariness was inevitably to increase
greatly the hours per sighting spent on A/S patrol. Furthermore, by mid-1918,
much more shipping in coastal waters was in convoy so that U-boats had to
spend long hours waiting hopefully for their favourite target, an independent
ship, and as a result did not betray their presence so frequently by a successful
attack. Their task, however, remained that of sinking ships, consequently, for
lack of suitable independent targets, they had often to risk attacks upon convoys.
But the emphasis of our A/S air effort had by now been shifted from area patrol
to convoy close and distant escort, i.e. escort and support, so that U-boats
risking attacks on convoys had either to attempt submerged daylight or surfaced
night attacks when the only form of air escort likely to be encountered was
airships or kite-balloons. Their attempted daylight attacks on convoys with air
escort resulted in numerous sightings and attacks upon them and the frustration
of all but six of their own attacks, of which two only were successful. Indeed,
it was in 1918, during the last six months of the war that the majority of the
sightings and attacks of U-boats were made. At the end of the war it was
remarked that ‘ in the last phase the U-boats had a much greater respect ’ for
aircraft. In other words, although we had not solved the problem of destroying
U-boats by aircraft, by employing our aircraft as convoy escorts and supports we
had largely solved the tactical problems of sighting and attacking U-boats, and
of preserving convoys from attack. The U-boats displayed their greater respect
for aircraft in several ways, by refraining from attacking convoys with air
escorts, by operating against shipping increasingly by night, and by resuming
operations in the Western Approaches beyond the range of our existing maritime
aircraft. The difficulties of interception in these wider waters were preferred to
the danger of air attack inshore. This westward movement of the U-boats gave
rise to a demand for long-range aeroplanes specially designed for anti-submarine
duties. The existing types of aeroplanes suitable for conversion for anti-sub-
marine duties were employed and continued to be employed upon long-range
bomber operations. The demand for long-range anti-submarine aeroplanes was
therefore unsatisfied when the war ended. It was considered that ‘ anti-
submarine operations suffered in consequence.’

To conclude, although the anti-submarine aircraft of the First World War
were incapable of destroying a U-boat, they exercised, when employed as close
and distant escorts to convoys, a most decisive effect—they rendered convoys
virtually immune from successful attack. The view of the Naval Staff at the end
of the war was that the employment of aircraft as air escorts to convoys had been
found to be °very successful as an anti-submarine measure’ whereas the
patrolling of areas by aircraft ‘ did not give successful results” The Vice-
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Admiral Commanding, East Coast of England, reporting on the East Coast
convoy system at the end of the war, emphasised that ¢ the effect of aerial escorts
must not be underrated, although [because of their ineffective armament] mainly
of a preventive nature, ie. the prevention of attacks by enemy submarine.
Attacks on convoys so protected were becoming increasingly rare, no matter how
favourable the circumstances for attack otherwise were.” He also observed
that * an attack on a convoy protected by a kite-balloon . . . never took place.’
The Rear-Admiral, Falmouth, reporting on the success of the French coal trade
convoys—only 53 ships were lost out of 39,352 sailed, or 0-14 per cent—
attributed their virtual immunity from attack during daylight first and foremost
to * aircraft protection ’ in the form of ® aircraft escort.’

The experience gained in the Mediterranean was precisely similar.

The conclusion of the Naval Staff in 1918 on the correct method of employing
aircraft as air escorts was that:—

* A single escorting machine should keep close to the convoy, as, for fear of
being betrayed by their torpedo track, the U-boats’ Commanders “ refrain
from attack on convoys with aerial escort.” On the other hand the ideal was
‘“ that a convoy should be escorted by at least two aircraft, one keeping close,
and one cruising wide to prevent a submarine on the surface from getting into
a position to attack.” The rear of the convoy should not be omitted, for a
submarine may be following on the chance of getting in an attack after dark.’

Finally, a word about bombing and its effect on the U-boat war against
merchant shipping. From the time the U-boat bases were established on the
Flanders coast at Zeebrugge and Ostend, and assembly yards were organised at
Bruges in September 1914, to the end of the war, frequent and by contemporary
standards increasingly heavy bombing attacks were made upon these bases.
Similarly, in the Mediterranean theatre in 1917-18 many bombing raids were
made upon the U-boat bases on the Adriatic. These attacks did not influence

U-boat operations and did not result in the destruction of, or significant damage
to, any U-boats.

8

The contribution of surface A/S escorts, patrols and hunting groups may
now be summarised. Despite the functional disabilities of escorts they succeeded
in sinking 24 out of the 40 U-boats destroyed by surface vessels in the last
fifteen months of the war when much of the shipping was in convoy. In
addition, they safeguarded all but a few of the ships placed in their charge. On
the other hand, ti: numerous hunting forces accounted altogether for one
U-boat and made no contribution to the defence of shipping. Patrols off head-
lands on shipping routes, off ports and in the Strait of Dover in conjunction with
the mine barrage were more successful in sinking U-boats than hunting forces,
but as preservers of shipping they failed. This was eventually recognised and
in mid-1918 comprehensive convoy between the Tyne and Humber and in the
Irish Sea and Channel was instituted and losses almost ceased.

9

The effect of ocean convoy in the First World War in reducing progressively
the percentage of losses in the United Kingdom’s overseas trade is shown in
Plan § which also shows the trifling losses incurred in ocean convoy. It will also
be seen that there is a striking and rapid diminution in the perccnﬂa.Fe of gunfire
attacks on British ships coincident with the growth of the number of ships sailed
in convoy. Many of these convoys had only one escort on much of their route.
This shows that in the first half of 1942 there would have been considerable
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advantage in sailing the shipping on the United States seaboard in convoys even
if escorted by only a single armed ship. As it was many ships were sunk by
gunfire when sailing singly.

Plan 4 shows that in mid-1917 it was not the issue of improved weapons or
means of detection that occasioned the great reduction of shipping losses or the
appreciable increase in the number of U-boats sunk. The reason was the
adoption of convoy as opposed to patrol and independent routeing.

To the end of the war, however, there remained two schools of thought, those
who favoured ‘ Hunting Patrols ’ and those who favoured ‘ Escorts. * It was
explained in 1920 that:—

* One school basing their opinion on the old maxim that * attack is the best
defence "’ was in favour of ** Hunting Patrols " of all descriptions which should
continually harass the enemy submarines, both in their areas of operations and
on passage to and from their bases. Unfortunately, the enthusiasm of the many
inventors of devices for finding and hunting the submarines, and the confidence
of the officers in the various hunting flotillas responsible for obtaining results
with these devices, kept all concerned buoyed up with the hope that success
was just within reach. . . . The other school, whilst admitting the general
truth of the principle, qualified it with the proviso that attack must be effective
to justify the employment of craft for this purpose. In other words, the offensive
patrols must either drive submarines out of their operating areas or, when
operating on the submarine routes, bring about the destruction of a reasonable
number of submarines. Until hunting devices were sufficiently advanced to
ensure this, it was maintained that the best places to attack submarines were
at the points of departure from their home waters, in narrow channels through
which they had to pass, for example, the Dover Strait and Strait of Otranto, or
at their objective, by a system of convoys and grouped sailings with offensive-
defensive escorts.”

The 1914-18 U-boat and anti-submarine war data leave no doubt that the
¢ Escort ’ school was right.

10

Turning to the Mediterranean, in the First World War, this area was a very
self-contained one.

In 1919 the staff of the Commander-in-Chief, Mediterranean, compiled
papers relating to naval operations in the Mediterranean during 1917 and 1918.
On the general question of offensive anti-submarine operations it was
stated that:—

* Two schools of thought existed as to how the enemy submarine policy
could best be defeated. One of these was that the actual protection of shipping
was of the first importance, and that the already scanty escorts should not be
drawn upon for offensive operations such as the Otranto Mobile Barrage which
showed little promise of barring the passage from the Adriatic U-boat bases to
submarines with any degree of finality. It was further maintained that the
vessels employed guarding the convoys could apply offensive measures to
submarines whenever the latter delivered an attack. The other opinion was
that without a vigorous offensive, the enemy’s morale would never be sufficiently
shaken so as to seriously deter him from continued and successful war on sea-
borne commerce and lines of communication.

‘ It was evident that shipping had to be protected but it was felt no lasting
success against submarines would be achieved if the enemy knew he was only
running risks at the moments chosen by him for attack. .. .’

It was, therefore, decided to build up an offensive as close to the enemy’s coast
as possible. Consequently although

‘ a great and not unnatural inclination existed to surround merchant vessels
with every available safeguard, and not to dissipate the small forces suitable for
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protective purposes on offensive measures which might produce no immediate
and definite success. . . ,’

it was decided to dissipate the forces and undertake Barrage operations.

These ‘ Barrage operations included every measure that could be adopted to
destroy submarines before they could leave their own waters. ... Every type of
craft, weapon and appliance that could usefully be employed was there
employed.” The measures embraced :—

An air offensive against Cattaro and Pola, the two principal submarine
bases;

An allied Submarine Patrol in the Lower Adriatic;

The Otranto Mobile Barrage Force, which consisted of various t of
hunting craft, with their attendant destroyers, aircraft and kite-balloons;
and a ‘ Fixed Barrage ’ of mines and nets.

The new offensive started in mid-April 1918 and absorbed at a time when on all
hands the cry was for more escorts, 35 destroyers, 4 torpedo boats, 6 sloops,
52 trawlers, 74 drifters, 31 M.L.s, 36 U.S.A. submarine chasers, 8 submarines,
excluding French and Italian submarines, 3 squadrons of bombers, 2 of fighters
and various seaplanes. In addition, there were some 200 other large and small
craft in the British Adriatic force. These sustained efforts were rewarded in
August by the destruction of one U-boat—the sole kill. At the same time the
losses amongst independently sailed vessels, which had been at the rate of ten for
every one lost in convoy, continued to the end to be heavy. The barrage had
quite failed in its purpose.

It was not until October 1917 that in the Mediterranean British escort craft
had been organised for convoy. Convoy was started in November and had then
as escorts 16 destroyers, 33 sloops, and 69 trawlers, 118 vessels in all.

In April 1918, when the Otranto Barrage and Hunting Scheme was got going,

‘ a large proportion of the available British surface craft [were] withdrawn
from escort work for duty on the Barrage [and] one of the most serious problems
... was ... providing escorts. . ..

¢ The British escort forces were found to be barely sufficient for normal
requirements . . . moreover the scale of escorts was inadequate throughout. The
actual scale . . . was one sloop and three armed trawlers . . . convoys included
anything between 6 and 30 . . . ships.

Nevertheless Mediterranean British escorts sank six U-boats during the period
and this despite the fact that they were remarkably deficient in lethal weapons.
It is reasonable to deduce from this that had the role of convoy been appreciated,
namely, that of protector of ships and killer of U-boats, and the barrage force
used to augment the escorts, kills would have been more numerous, not, as was
evidently believed, fewer.

High hopes had been pinned upon the A/S patrols by submarine which
formed a part of the barrage but ‘ in the Adriatic many targets [U-boats] were
seen and many torpedoes were fired, but the actual number of enemy
submarines hit was very small [one U-boat, in May 1918]. ...

11

In Home Waters in 1917-18 the escort situation was as acute as in the
Mediterranean. In the latter part of the war this was due to the policy already
referred to of creating hunting forces in the Irish Sea and N.W. Approaches and
N. Scotland. Owing to the diversion of destroyers, sloops and P-boats the
coastal convoys, and Scandinavian, and even Gibraltar convoys were escorted
chiefly by trawlers. The few old torpedo boats and torpedo boat destroyers
available were unsuited for this work.

Tables 4 and 5 give details as to the escorts available.
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12

The Dover Barrage on the other hand was an entirely different proposition
from the Otranto Barrage.

By means of patrolled minefields it was practicable to make the passage of the
Strait of Dover extremely hazardous to U-boats but this was not possible until an
efficient mine became available in the autumn of 1917. Then between
November 1917 and early May 1918, 12 U-boats were destroyed in the
Barrage. (Plan 3 (vii).) The subsequent drop in Channel sinkings marked the
reluctance of U-boats to use this route. Three more were destroyed here
before the end of the war.

It may be noted that whilst the Dover Barrage was so successful in thus barring
the passage of U-boats the gallant attack at source on Zeebrugge in April 1918
was, from a purely anti-submarine aspect, fruitless. It did not hold up U-boats
for even 24 hours,

However, the barrage, while deterring them from the Channel, deflected
them against shipping off the East Coast. Here, as elsewhere, the remedy was
found in a thorough-going convoy system. (See Section 3.)

13

Reports at this time show that barrage operations which were designed to
revent the egress of the U-boats from their bases on to the shipping routes were
ooked upon as ‘offensive ’ whilst convoy was always regarded as * defensive.’
The influence of ideas over men’s actions is powerful. It was not long after the
war that convoy gained the unqualified reputation of being ‘ defensive * and,
since it is offensive action which wins wars, in a little while convoy fell from
favour. The position it had held for those few critical months of the war had
always been precarious for the very reason that it was thought to be defensive.

The United States Navy shared in the crisis of the U-boat war of 1917-18 and
was a powerful advocate of convoy. Before becoming a belligerent in the
Second World War it had two years’ observation of and partial participation in
it. The advocacy of 1917-18, however, seems to have been forgotten and the
mistaken ‘ defensive ’ idea of convoy got the upper hand with grave results
during the first months after their entry into the war. As one U.S. officer is
?uoted as saying ‘ The Navy does not like convoys. It is a purely defensive
orm of warfare . . . in so far as enemy submarine warfare forces us to use the
convoy system, we unwittingly play into his hands. . . .’

Yet it was the institution of convoy which led to the defeat of the U-boats in

1918 and which smashed the U-boat offensive on the American seaboard in
1942,



CHAPTER 2

Rise and decline of the German operational
U-boat fleet 1939-1945

SecTioN ﬂf-
14. Figures for operational U-boat strength—crisis of the Battle of the 1
Atlantic, May 1943—mass building.

Plans 7, 16 (1-8) and 17 (1-8) in Vol. 1B should be consulted.

‘The U-boat will always be the back-bone of warfare against
England . . . the main weapon in the U-boat war against
merchant shipping is the torpedo-carrying U-boat. . . .’
Doenrtz 10 RAEDER, Ist September 1939,
* Fuehrer Conferences’

* It is highly significant that, after the trouncing which the U-boats
suffered in 1943, he should consider it worth while to continue to
devote so large a part of his resources to this form of warfare. This
shows that he still considers it to be his best hope of averting defeat
against a nation which lives by sea-borne supplies. This is a highly
important fact which will, T trust, never be forgotten by future First
Lords, future Boards of the Admiralty, or future Governments, or
by the people of this country.”

THE FIRsT LORD OF THE ADMIRALTY speaking in
the House of Commons on the Navy Estimates, 1945

14

LTHOUGH by the Treaty of Versailles, Germany was forbidden to under-

take submarine construction, she used the period between 1922 and the

advent of Hitler to keep in touch with submarine developments by having a
small undercover organisation in the Hague and by maintaining a secret U-boat
technical section. When Hitler came to power in 1933 a definite plan of
construction of U-boats was secretly put in hand. On 16th March 1935,
Hitler’s repudiation of the disarmament clauses of the Versailles Treaty was
broadcast to the world. A week later discussions were opened in Berlin between
the British and German Governments on the implications of the German
declaration. By the 9th April it was known that Germany had ordered 12
submarines and on the 4th June naval treaty talks were begun in London
between Great Britain and Germany. Germany demanded 35 per cent of
British warship tonnage and this was conceded in the Anglo-German Naval
Agreement which was signed after a fortnight’s negotiations. The right of

14
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Germany to possess a submarine fleet of equal tonnage to that of Great Britain
was also acknowledged. For her part Germany agreed not to exceed 45 per
cent of Great Britain's submarine tonnage for the time being without furrj::r
discussion. Germany was also prepared to agree not to torpedo merchant
ships at sight.

U.1, the first German U-boat built since the First World War, had left the
stocks on the 16th June 1935, two days before the Agreement had been signed.
In the next 10 years Germany produced 173 U-boats of between 1,600 and
1,000 tons, 865 between 1,000 and 500 tons and 120 between 500 and 250 tons,
making a total of 1,158. In addition, in the last year of the war she produced
700 midget submarines.

At the start of the war Germany had 57 U-boats of which 48 could be
considered operational, that is in all respects ready for sea and available for
active operations. (Plan 7.) Excluded from the operational fleet were boats
refitting, doing trials and earmarked for training purposes. There was no
programme for rapid expansion and none was adopted until the end of 1939,
‘These small numbers softened the initial blow and such mitigating circumstances
cannot be relied upon in any future war.

Even after one year of war the total U-boat strength still stood at 57 boats,
additions to the Fleet having been offset by sinkings, whilst there was an actual
decrease in the number of operational boats available owing to the increased
requirements of refits and training. After September 1940 the expansion
programme began to take effect in a steady increase of the total U-boat fleet
which reached a figure of 430 by the April-June quarter of 1943. It was not,
however, until mid-1941 that the operational fleet had again reached the figure
of 48 at which it stood just prior to the war. After that it began to increase
rapidly, the peak figure of 235 operational U-boats being reached in March/
April 1943. Thereafter the number declined rapidly to 144 at the end of 1944,
except that there was a temporary build-up during Allied operations connected
with the invasion of Europe when U-boats in training were thrown into
the operations.

From May 1943 to the end of the war the sinkings of U-boats roughly equalled
the commissioning of new boats and the total U-boat fleet remained at a figure
of from 440 to 460. The exact figure cannot be stated, there being a dis-
crepancy between the German U-boat base records and the U-boat Command
War Diary. (Plan 7.) But the high rate of loss called for higher training and
trials programmes with the result that the size of the actual operational fleet
steadily declined. The quarter April to June 1943 may thus be looked upon as
the decisive quarter of the U-boat war marking the ascendancy of our anti-
submarine forces over the U-boats. This fact is additionally illustrated by the
general fall which occurred in the number of ships sunk. Comparison between
the number of U-boats sunk in the months after May 1943 and the number of
ships sunk is equally significant. (Plans 16 and 17.)

After the defeat of May 1943, U-boat design was changed to a new type
of boat to be built by means of assembling light prefabricated parts in four
large assembly yards. The primary object was to increase output. At the
same time improved underwater performance was aimed at to counter our
improved anti-submarine technique. At the end of 1943, after drawings were
completed, construction was started. However, so many modifications were
found to be necessary before the vessels were satisfactory that although the
first Type XXI was delivered complete in June 1944 they never became
effective warships.

The output of the old type boats having been reduced in anticipation of the
rapid introduction of the new type led to a further decline in the number
of operational U-boats. Only 46 old type boats were completed between
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May 1944 and the end of the war. The effect of Allied bombing on U-boat
production is dealt with in a later chapter. It may, however, be said here
that bombing had no appreciable effect on production until the last months

of 1944,







