Society of Antiquaries

ofScotland

The Fortification of the Firth of Forth 1880-1977
‘The most powerful naval fortress in the British Empire’

Gordon J Barclay and Ron Morris

ISBN: 978-1-908332-14-1 (hardback) o 978-1-908332-26-4 (PDF)

The text in this work is published under a Creative Commons Attribution-
NonCommerical 4.0 International licence (CC BY-NC 4.0). This licence allows
you to share, copy, distribute and transmit the work and to adapt the work for
non-commercial purposes, providing attribution is made to the authors (but
not in any way that suggests that they endorse you or your use of the work).
Attribution should include the following information:

Barclay, G J, and Morris, R, 2019 The Fortification of the Firth of Forth 1880-
1977: ‘The most powerful naval fortress in the British Empire’. Edinburgh:
Society of Antiquaries of Scotland.
https://doi.org/10.9750/9781908332264

Important: The illustrations and figures in this work are not covered by the
terms of the Creative Commons licence. Permissions must be obtained from
third-party copyright holders to reproduce any of the illustrations.

OPEN ACCESS ‘@ @@ \

Every effort has been made to obtain permissions from the copyright holders
of third-party material reproduced in this work. The Society of Antiquaries of
Scotland would be grateful to hear of any errors or omissions.

Society of Antiquaries of Scotland is a registered Scottish charity number SC 010440. Visit our
website at www.socantscot.org or find us on Twitter @socantscot.



http://Every effort has been made to contact the copyright holders for all third-party material reproduced in this volume. The Society of Antiquaries of Scotland would be grateful to hear of any errors or omissions.  
http://Every effort has been made to contact the copyright holders for all third-party material reproduced in this volume. The Society of Antiquaries of Scotland would be grateful to hear of any errors or omissions.  
http://Every effort has been made to contact the copyright holders for all third-party material reproduced in this volume. The Society of Antiquaries of Scotland would be grateful to hear of any errors or omissions.  
https://doi.org/10.9750/9781908332189
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
http://www.socantscot.org
https://twitter.com/socantscot

The Fortification of the Firth of Forth 1880-1977






The Fortification of the
Firth of Forth 1880-1977

“The most powerful naval fortress in the British Empire’

Gordon ] Barclay and Ron Morris

Edinburgh 2019
SOCIETY OF ANTIQUARIES OF SCOTLAND




Jacket images: Gordon J Barclay
Published in 2019 in Great Britain by the Society of Antiquaries of Scotland

Society of Antiquaries of Scotland
National Museum of Scotland
Chambers Street
Edinburgh EH1 1JF
Tel: 0131 247 4115
Fax: 0131 247 4163
Email:fadministration@socantscot.org|
Website: [www.socantscot.org |

The Society of Antiquaries of Scotland is a registered Scottish charity No SC010440.
ISBN 978 1 90833 214 1

British Library Cataloguing-in-Publication Data
A catalogue record for this book is available from the British Library.

Copyright © original text, photographs and maps Gordon J Barclay and Ron Morris, 2019, except where stated

The rights of Gordon ] Barclay and Ron Morris to be identified as the authors of this work have been asserted in accordance with the
Copyright, Designs and Patents Act, 1988.

All rights reserved. No part of this publication may be reproduced, stored in or introduced into a retrieval system, or transmitted, in
any form, or by any means (electronic, mechanical, photocopying, recording or otherwise) without the prior written permission of the
publisher. Any person who does any unauthorised act in relation to this publication may be liable to criminal prosecution and civil
claims for damages.

W B SEroRTRESS

HISTORIC ARAINNEACHD TU ROU
ENVIRONMENT | EACHDRAIDHEIL STRATHMARTINE
SCOTLAND ALBA TRUST

Q\ misn  +EDINBVRGH:

Academy THE CITY OF EDINBURGH COUNCIL

Design and production by Lawrie Law and Alison Rae
Typesetting by Waverley Typesetters, Warham, Norfolk
Manufactured in the EU by Fine Tone Ltd,
by arrangement with Associated Agencies, Oxford


administration@socantscot.org
www.socantscot.org

The title of our book is taken from an article titled “The Islands of the Forth in War’, published in Chambers’s Journal in 1922,

by General George K Scott-Moncrieft (1855-1924). He had been Director, Fortifications & Works, War Office, from 1911 to 1918,

after a distinguished career as a Royal Engineer, serving in Afghanistan, at the relief of Peking in the Boxer Rebellion, and on the

North West Frontier. The director was responsible for the construction and maintenance of the fortifications we describe in our
book. The full quotation is:

Yetin 1916 the Forth became the most powerful naval fortress — most powerful whether measured by armament,
by garrison, or by any other standard - in the British Empire, and probably, therefore, in the World.!

Shortly before this, at the time of his retirement in 1918, he had written for an official readership a history of coast defence in the
previous 60 years,” in which he wrote:

The Forth is now a first class naval fortress equal to, if not of greater importance than Portsmouth, Plymouth,
the Medway or any of those abroad.

1 Scott-Moncrieff 1922: 498.
2 WO 32/5528 1918.



Dedicated to
Lord Herbert of Lea
Secretary at War, 1845-6 and 1852-4
Secretary of State for War, 1859-61

Between 1922 and 1995, when it was stolen, an impressive bronze plaque was affixed to the rock of Inchkeith
at NT 2927 8280. It read:

IN REMEMBRANCE OF SIDNEY,
FIRST LORD HERBERT OF LEA
BORN 1810, DIED 1861.

TWICE SECRETARY OF STATE FOR WAR

Who was the first member of Government to perceive the necessity of protecting the shores
of the Firth of Forth from the inroads of hostile cruisers & for this purpose took steps for the
fortification of the island of Inchkeith. He was the steadfast supporter of Florence Nightingale
and the friend of the soldiers of the British Army.
This memorial is erected by the Trustees of Robert Mackay Smith, Merchant, Leith, in accordance
with the provisions of his will.

Frontispiece
The Herbert of Lea commemorative plaque before its theft in 1995 (© Ron Morris)

In the continued absence of the plaque, let this volume now be his memorial.
And to Dr Douglas Grant and Bruce Stenhouse, who were the first to wish to write the history of these defences.



CONTENTS

| Acknowledgements |

List of Tables

|List of Abbreviations and Key Terms|

[PART I: ‘IN TIME OF WAR ...’ |

1 |THE FORTH

L1 Introduction]|

|1.2 The Forth Estuary |

[1.3 The naval infrastructure|

2 [THE NAMING OF PARTS |

[2.1 The guns of the Forth|

[

Terminology and conventions|

2.3 How the defences were intended to work |

2.4 Who manned the guns?|

[2.5

Visiting the surviving remains |

|PART II: THE DEVELOPMENT OF THE FORTRESS, 1854-1977

3 [FRANCE AND RUSSIA |

3.1 {Lhe most extensive injury to ship

3.2
3.3

ing’, 1854-80]

Technological advances, 1859-80

The Forth, 1880-1903 |

4 [THE GERMAN THREAT, 1903-14 |

4.1 [Coming to fruition, 1903-5|

4.2 |General Owen’s Committee, 1905 |

4.3 [The anchorage east of the Forth Bridge, 1909-12|
4.4 [The run-up to war, 1912-July 1914 |

ext box: Submarine activity in the Forth, 1914-18]

5 [[HE FIRST WORLD WAR, 1914-19)

51

5.2 [Lhe state of the defences on the outbreak of war]|

5.3

5.4 [A matter of the first Naval importance defences for the Grand Fleet, 1916-18

5.5

|Guns, nets and booms, 1914-16]

[Anti-aircraft defence |

>
Hldpe

HEEEEE MEEE

(O]

FEEEEE BEEEEE FEEE

=



10

[MUCH ADO ABOUT NOTHING, 1919-38]|

6.1 Ptasis, 1919-38
6.2 [Developments affecting the Forth, 1930-8§|

[THE SECOND WORLD WAR, 1938-45|

7.1

[Growing tension, March 1938 to 1939]

7.2 [[ndicator loops, ASDIC, booms and mines, 1939-45|
7.3 [Changes: 1941-5: 45° mountings, Ebb Tide, Flood Tide and 'Neap Tide'|

74 [The final act

[GROWING IRRELEVANCE, 1945-77|

[PART II1: THE BATTERIESY|

[THE INNER DEFENCES (CARLINGNOSE FIRE COMMAND; FIRE COMMAND (INNER)j

= QREEE =l

P21 (FORTH) FIRE COMMAND)| 83
9.1 |Carlingnose Battery and Fire Command Post|
9.2 B9
9.3
9.4 [Dalmeny] po
9.5 [Candward defences of the Forth Bridge] @od
9.6 [Hound Pora] o
5.7 Downing Porn(] )

[THE MIDDLE DEFENCES (INCHCOLM FIRE COMMAND/20 (FORTH) FIRE COMMAND)| 1107]

10.1

e Middle Line (1909-31)/The Inner Line (1939-56)|

10.2 [Close protection, landward defence and anti-aircraft defence|
10.3

10.4 [nchmickery

10.5

10.6

10.7

11 [THE OUTER DEFENCES (INCHKEITH FIRE COMMAND/19 (FORTH) FIRE COMMAND)|

11.1

||ncEEeitE|

11.2 |[Kinghorn and Pettycur |
11.3

12 [THE QOUTERMOST DEFENCESI

12.1

Kincraig, Elie |

12.2 'Fidra, Dirleton

12.3
12.4

Dunbar

[ CONCLUSION |

| Annex: List of Canmore Numbers |

References

viii

) —]1 |[— — — [—] =
2EEE BEEEERE
Co) NN ) [ee N =

[\
—_
w

—_
Ul

[\S) [N} [\S} N
W W w \S] [\
ul w [ NN [\e)

()
I\
ja



ACKNOWLEDGEMENTS

We are very grateful to Col Bill Clements, John Graham,
Andrew Kerr, Allan Kilpatrick and Dr Mike Osborne for
reading and commenting on the draft text, and Dr Richard
Walding for reading the text relating to detector loops. The
remaining omissions and errors are our own responsibility.
Andrew Kerr also shared with us his encyclopaedic knowledge
of the naval history of the Forth. Two anonymous readers
reported to the Society of Antiquaries of Scotland on the
prospective volume, and we are grateful for their helpful and
positive comments.

Bill and Stuart Simpson, of Seahunter Marine, conveyed
us safely to and from the islands, and also provided practical
support and much useful information on the river and the
defences.

We are grateful for the help given to the project by the stafts
of the National Records of Scotland, The National Archives,
Kew, Historic Environment Scotland (and its predecessor
organisations, RCAHMS and Historic Scotland), the National
Library of Scotland (Craig Statham), the British Library,
the Stirlingshire Archives, Registers of Scotland, National
Museums Scotland (Stuart Allan, Ian Brown, Margaret
Wilson), National Museum of the Royal Navy, Portsmouth,
Kirkcaldy Galleries and Library, Edinburgh University Library,
Dunfermline Carnegie Library, Cupar Library, St Andrews
Museum, Haddington Library, Fife Council Development
Services, Archaeological Unit, the Imperial War Museum, the
Fleet Air Arm Museum, and das Zentrum fiir Militargeschichte
und Sozialwissenschaften der Bundeswehr, Potsdam.

We record special gratitude to the late Bruce Stenhouse
and the late Douglas Grant for the amount of source material
supplied to RM, as well as sharing their first-hand knowledge
and experience in relation to coast artillery and other
defences, especially with regards to the Firth of Forth. Also to
the late Jean Stenhouse for allowing continued access to her
husband’s extensive archives following his death.* Ms Alison

3 The Stenhouse Collection, Firth of Forth Defences in the 20th century,
is now held in the Special Collections department of the University
of Edinburgh Library. University of Edinburgh Archives, Gen. 978-
982: PC57. Bruce Stenhouse had also copied to one of us (RM) a
great deal of his archive, before his death.

Laidlaw, of Anderson Strathern, was very helpful in arranging
permissions from the Stenhouse estate.

Geoft B Bailey of Falkirk Community Trust kindly
provided a copy of his manuscript account of Grangemouth
in the First World War.

A number of people and institutions kindly gave us
permission to publish photographs in their collections,
or for which they hold the copyright: Bob Adams; Nigel
Clarke (wwwhitlersukpicture.couk); Andreas Liebold
(Www.Iestungsbauten.de); John Hanscomb; Mrs Fiona
Buchanan, for the sketches by her father, 2nd Lt Archibald
Hugh Houston Ross (RA(T)), of Inchkeith in the First World
War; John Stanton (Battery Belmont); Neil Grant, for the
estate of Douglas Grant; the Royal Navy Museum; the
Ministry of Defence Naval Historical Branch, via Ms Jenny
Wraight.

Licences to publish other images and drawings
were purchased from: the National Collection of Aerial
Photography (HES); the Imperial War Museum; the National
Archives.

Our gratitude is also extended to the following people
for their valuable contributions or assistance given over
the many years of research and information-gathering
in connection with this project: Dennis Bradley, Martin
Briscoe, Ian Brown, Bill Bruce, Ian Darling, Richard Dickens,
Sir Tom Farmer, Irene Fenske, Dougie Ferguson, Caroline
Gallacher, Alex Goddard, Charles Grant, Lt Cmdr Rolph E
Griffiths, John Handscomb, Allan Kilpatrick, Pete Kinnear,
Blair Law, Albert Lawrie, Dr John Mainwairing, William
Pettifer, L R Richardson, George Tofts, David Winmill,
James T Potter, Sydney Reekie, Allan Stewart and Murray
Wilson.

John Dods, Chairman of the Cramond Heritage Trust,
was very generous in sharing images, maps and documents
concerning Cramond Island and other parts of the defences.
Frank Hay of the Queensferry History Group was also very
generous in providing information and images. Our thanks
also to Hannah Cunliffe (Researcher) for copying files at the
RNSM, Gosport, on our behalf.

Qur thanks to Alan K Smith and David Shiels, owners
respectively of Dalmeny and part of Carlingnose batteries,

ix


www.hitlersukpicture.co.uk
www.festungsbauten.de

for their hospitality, and also David Wilson and Anne Calvert
(owners of part of the 5-inch practice battery site at Kinghorn),
who provided coffee, cake and information after an exhausting
scramble over the cliffs fronting the battery, and Barbara Page,
who lives in the former engine house at Pettycur, for a tour of
the building.

We were fortunate to receive, for the last and most
intensive period of research, a grant from the British Academy/

Leverhulme Small Research Grant Scheme, our award being
made from the Honor Frost Foundation.

Funding for different aspects of the publication
was provided by Historic Environment Scotland, the
Strathmartine Trust, the Fortress Study Group and the City
of Edinburgh Council. Generous private donations were made
by the Bell/Goodall family, Nigel Connet, the Goring family,
the Hamilton family and Dr Mike Osborne.



LIST OF FIGURES

Note that in all maps and drawings, north is at the top of the page, unless otherwise shown.

Frontispiece: the Herbert of Lea commemorative plaque

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8

3.1
3.2
3.3
34
3.5

5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9

Map of the North Sea basin

Map of the Forth Estuary

German Air Force reconnaissance photograph, Rosyth, 1939
Plan of RNAD Bandeath

First World War magazines at RNAD Bandeath

Destroyers berthed at Port Edgar, 1920

The naval hospital at Butlaw, ¢ 1914

Grangemouth port, German naval intelligence map, March 1939

Image of 10-inch RML gun, Inchkeith, 1884

The 9.2-inch BL at Kinghorn, shortly before the Second World War
6-inch gun at Kinghorn, 1930s

Cross-section of a 4.7-inch QF gun

Cross-section, elevation and plan view, 12-pdr QF 12cwt gun

4-inch gun, Inchgarvie, July 1915 to early 1917

Surviving 6-pdr twin installation and Director Tower, British Columbia
The ideal layout of a defended harbour, 1943

Test-firing of a line of controlled mines, 1931

Submarine Mining Testing Station, Inchkeith

The mining pier, Port Laing (Carlingnose)

The minefields, guns and lights at the Forth Bridge, 1903
Position Finding Cell complex, southern part of Inchkeith, 1911

Anti-submarine nets between Leith and Inchkeith, 1917

How indicator nets work

Anti-torpedo net, Drum Sands-Inchmickery, 1916-17

Map of inner estuary, 1915

Map of outer estuary, 1914-16

The armoured train attached to the Forth Defences in the First World War
Map of inner estuary, 1917

Easternmost section of Drum Flats—Hound Point boom, First World War
Painting of the gate ship at the Granton Gate, 1918

5.10 Portion of Forth anti-submarine nets held in place by trawlers, First World War
5.11 Northernmost section of Black Rock Boom, May 1917

5.12 Northern section of Inchkeith Boom, June 1917

5.13 Map of outer estuary, 1916-18

6.1

Bass Rock viewed from Canty Bay tented base-camp

[u—

DO = = e = e e
O O O 0NN

W W NN
D~ O O O

AN N U U Ul U1 Ul
W NN == ONO W~ =

|
(e}

Xi



7.1 Map of outer estuary, Second World War 72
7.2 Laying a line of controlled mines 74
7.3 Map of inner estuary, Second World War 75
7.4  Aerial photograph of anti-boat, anti-submarine and anti-torpedo obstructions, Charles Hill to Inchcolm, April 1941 76

9.1 Plan of the Carlingnose site, ¢ 1908 85
9.2 Plans, sections and elevations of Carlingnose Battery, 1902 86
9.3 Postcard, Carlingnose Battery and barracks, between 1908 and 1916 87
9.4 The northern gun emplacement, Carlingnose, 2016 88
9.5 Battery Command Post, Carlingnose, 2016 88
9.6 Plan, Coastguard Battery site 88
9.7 The Coastguard Battery from the water, 2016 89
9.8 Aerial photograph, Coastguard Battery, 1948 89
9.9 Plan of Coastguard Battery structure 90
9.10 Coastguard Battery, 1939 91
9.11 Plan of Inchgarvie, 1904 91
9.12 Plans, elevations and cross-sections, Inchgarvie, 1904 92
9.13 Plan of Inchgarvie, 1916 93
9.14 The two easterly emplacements, Inchgarvie, 1980s 94
9.15 The western emplacements, Inchgarvie, 1980s 94
9.16 Inchgarvie Battery Command Post and Electric Light Director, 1915-16 94
9.17 Inchgarvie Battery Command Post and Electric Light Director, 1980s 94
9.18 Inchgarvie from the south, annotated, 1915-16 95
9.19 The two eastern guns, Inchgarvie, post-1915 95
9.20 Inchgarvie, ‘domestic’ structures, First World War 96
9.21 Inchgarvie from the south, 2016 96
9.22 Maxim machine gun on Inchgarvie, First World War 97
9.23 Plan of Dalmeny Battery, January 1903 97
9.24 Rear view, Dalmeny Battery, 2016 98
9.25 ‘Unclimbable fence’ around Dalmeny Battery, 2016 99
9.26 Defences of approaches to Forth Bridge and nearby coast batteries, First World War 99
9.27 Pass issued to the Revd John Gray to enter the restricted area at South Queensferry, First World War 100
9.28 Plan of Hound Point Battery, First World War 100
9.29 Hound Point, gun tower No. 2, 2016 101
9.30 Hound Point, post-1916, when armed with 12-pdr (18cwt) Naval guns 102
9.31 Hound Point magazine, 2016 102
9.32 Plan of Downing Point Battery and camp, First World War 103
9.33 Downing Point Battery, from behind Direction Finder 104
9.34 Blockhouse No. 5 of the defences of Downing Point 104
10.1 Guns and arcs of fire, Middle Line of the defences, 1915 108
10.2 The impressive Port War Signal Station on Inchcolm, First World War 108
10.3 Guns and arcs of fire, Inner Line of the defences, 1939-41 109
10.4 Unrotated Projectile anti-aircraft weapon being manoeuvred through Inchcolm Abbey ruins 110
10.5 Plan of Cramond Battery, 1915 111
10.6 Plan of Cramond Battery, ¢ 1941 112
10.7 6-pdr twin emplacement on Cramond Island 113
10.8 North end of Cramond Island 114
10.9 Cramond concrete anti-boat barrier under construction, 1940-1 114
10.10 Cramond, the northern end of the concrete anti-boat barrier, with gun and searchlight housings 115
10.11 Plan of Inchmickery Battery, 1915-16 116
10.12 Plan of Inchmickery Battery, 1917-18 118

10.13 Aerial photograph of Inchmickery, 1917 119

xii



10.14
10.15
10.16
10.17
10.18
10.19
10.20
10.21
10.22
10.23
10.24
10.25
10.26
10.27
10.28
10.29
10.30
10.31
10.32
10.33
10.34
10.35
10.36
10.37
10.38
10.39
10.40
10.41
10.42
10.43
10.44
10.45
10.46
10.47
10.48
10.49
10.50
10.51
10.52

11.1
11.2
11.3
11.4
11.5
11.6
11.7
11.8
11.9
11.10
11.11
11.12
11.13

Inchmickery from the west, 2015, annotated

Inchmickery, Battery Command Post, 1916-17

Plan of Inchmickery, late 1941

Inchmickery, southern 6-pdr twin gun house

Inchmickery, DEL emplacements Nos 1 and 2, Second World War
Aerial photograph of Inchmickery, September 1941

Map of Inchcolm, 1915

Detailed plan of eastern lobe of Inchcolm, 1915

Map of Inchcolm, 1917-18

Detailed plan, eastern lobe of Inchcolm, 1917-18

Access tunnel through eastern lobe of Inchcolm, built in 1916-17, in 2016

Eastern lobe of Inchcolm, from the western lobe, 2016

Inter-war postcard of Inchcolm, showing Battery Command Post for the 6-inch battery (pre-1931)

Detailed plan of western lobe of Inchcolm, 1917-18

Extract from War Office map of Inchcolm, 1918, showing Anti-Aircraft Station

Aerial photograph of western lobe of Inchcolm, pre-1931
RAF aerial photograph of Inchcolm, from west, October 1941
Plan of Inchcolm, 1942

The southern Second World War boom anchor on Inchcolm
Detailed plan, eastern lobe of Inchcolm, 1942

Inchcolm 6-pdr twin gun in its steel turret, 1940

The southern 6-pdr emplacement, Inchcolm, 1990s
Inchcolm, fixed-beam emplacements, near easternmost point
DEL emplacement No. 3, Inchcolm

Inchcolm, First World War anti-aircraft gun holdfast, 1980s
Inchcolm, surviving DEL housing, First World War, 2016
Royal Engineer plan, proposed battery at Braefoot, 1912

Plan of Braefoot Battery, 1918

One of the 9.2-inch emplacements, Braefoot, 2015

Plan and elevation of barrack block, Braefoot, 1912

Braefoot, loop-holed western end of barrack block

Plan and cross-sections Blockhouse No. 4, Braefoot, 1912
Braefoot, blockhouse at shore

Plan of Charles Hill battery, 1941-2

Searchlight emplacements, Charles Hill

Aerial photograph, Charles Hill, 1941

6-pdr emplacement, Charles Hill, 2015

Charles Hill, Lyon Light emplacement

Remains of anti-torpedo nets and anti-boat boom, Charles Hill, 2015

Map of Inchkeith

War Department land purchases on Inchkeith, 1860-1904
The lighthouse pier, Inchkeith, 2016

Inchkeith, eastern wall of West Battery, 2016

Inchkeith, original form of West Battery, c 1881, annotated
Inchkeith, West Battery, corridor to the north of the entrance
Stairs within West Battery, Inchkeith, 1980s

Plan of North Battery, Inchkeith, 1880s

Inchkeith, North Battery, surviving original loop-hole, 2016
View of Inchkeith, North Battery, 1884

Plan of Inchkeith, South Battery, 1880s

View of northern rock-cut ditch, Inchkeith South Battery, with caponier
Details of Inchkeith, South Fort’s 1880 drawbridge and northern caponier

119
120
121
122
122
123
125
125
126
126
127
127
128
129
129
130
131
132
133
133
134
134
134
135
136
136
137
138
139
139
140
140
141
141
142
143
143
144
145

147
149
149
150
150
151
152
152
153
153
154
154
155

Xiii



11.14
11.15
11.16
11.17
11.18
11.19
11.20
11.21
11.22
11.23
11.24
11.25
11.26
11.27
11.28
11.29
11.30
11.31

11.32
11.33
11.34
11.35
11.36
11.37
11.38
11.39
11.40
11.41
11.42
11.43
11.44
11.45
11.46
11.47
11.48
11.49
11.50
11.51
11.52
11.53
11.54
11.55

11.56
11.57
11.58
11.59
11.60
11.61
11.62
11.63
11.64

Xiv

Casemates in Inchkeith, South Fort, 1980s

Drill Hall in Kinghorn Harbour, Inchkeith, built 1890; photograph 1990s

Plan of Inchkeith, North Battery, ¢ 1891

Map of Inchkeith, ¢ 1893

Plans, Inchkeith, South Battery, May 1901

Bottom of obliquely angled ‘ladder lift’ for shells, Inchkeith South Battery, 2016

Top of ‘ladder lift’ for shells, at gun platform, Inchkeith South Battery, 2016

Plans of implemented proposals for reconstruction of Inchkeith, North Fort

Inchkeith, northern 9.2-inch gun

Inchkeith, plan and elevation of mid-9.2-inch gun, July 1904, amended 1913

Inchkeith, quick-return lift of mid-9.2-inch gun

Inchkeith, western observation room of former Fire Command (North) Post

Inchkeith, traces of wall decoration in Fire Command (North) Post

Map of Inchkeith, 1911

Inchkeith, plan of Fire Command (South), PFC and reserve ammunition complex

Position Finding Cell No. 4 on Inchkeith

The Port War Signal Station, built ¢ 1904, altered ¢ 1917 and 1939-40; photograph 1990s

Inchkeith, main water catchment area, in the 1980s; ‘Section Commander’s Post’ for ‘F’ Group (the middle
9.2-inch) in the foreground

Inchkeith, plans of ‘B’ Group, the southern 9.2-inch gun

Inchkeith, view towards shell store of ‘B” Group (southern 9.2-inch gun)

Inchkeith, view south to ‘B> Group, the southern 9.2-inch gun

Inchkeith, Battery Command Post (North)

Inchkeith, plan and cross-section/elevation of Battery Command Post (North)

Inchkeith, prepared firing position above Kirkcaldy Harbour, pre-1911; photograph 2015

Inchkeith, ‘Heartbreak Hill’ in the 1980s, with fragment of tramway system visible

Inchkeith lighthouse visitors’ book, July 1913; signatures of Churchill and other distinguished visitors
Inchkeith, sketch of the northern 9.2-inch gun by 2nd Lt Ross, First World War

Inchkeith, contemporary view of First World War Battery Command Post, South Battery

Inchkeith, interior top floor of Battery Command Post, South Battery, 2015

Inchkeith, gun ‘A2’, sketch by 2nd Lt Ross, First World War

Inchkeith, emplacement for gun ‘A2’, the South Battery, 1980s

Inchkeith, contemporary plan for additional 6-inch gun emplacement at West Battery, 1916

Inchkeith, contemporary plan for additional 6-inch gun emplacement at West Stell, 1916
Contemporary view of emplacement on the West Stell, post-1916

Inchkeith, Battery Command Post for West Battery, built 1916, extended, Second World War; photograph 2016
Inchkeith, the former experimental lighthouse, used as Coastguard and naval look-out post, photographed in 1980s
Map of Inchkeith, 1918

Plan and view of Inchkeith Blockhouse No. 8

Inchkeith, extract of the 1918 OS map, South Battery

Inchkeith barracks, sketched by 2nd Lt Ross, First World War

First World War A A height-finding instrument, near South Battery, Inchkeith

Inchkeith, extract from the 1918 Ordnance Survey Special Survey, showing the complexity of the naval area on the
top of the island

Inchkeith, nurses and members of the infantry garrison 1918-19

Inchkeith, cross-sections of the ‘B” Group Battery Command Post for 30ft Barr and Stroud range-finder
Inchkeith, ‘B” Group Battery Command Post for 30ft Barr and Stroud range-finder, as it survives, 2016
Sketch of the Sergeants’ Mess smoker, New Year’s Eve, 1917, by 2nd Lt Ross

Inchkeith, the South Battery, 1931

Inchkeith, holdfast of southern 12-pdr practice gun

Map of Inchkeith published by German naval intelligence, March 1939

Contemporary view of Battery Observation Post, North Battery, Inchkeith, early in Second World War
Inchkeith, view south from ‘B’ Group (the southern 9.2-inch gun), 1940

155
157
157
158
159
160
160
161
162
163
164
164
164
165
166
167
168

169
170
171
171
172
172
173
173
173
174
174
174
175
176
176
176
177
177
177
178
179
180
181
182

182
182
183
183
184
185
186
187
187
188



11.65
11.66
11.67
11.68
11.69
11.70
11.71
11.72
11.73
11.74
11.75
11.76
11.77
11.78
11.79
11.80
11.81
11.82
11.83
11.84
11.85
11.86

12.1
12.2
12.3
12.4
12.5
12.6
12.7
12.8
12.9
12.10
12.11
12.12
12.13
12.14

Inchkeith, southern 3-inch AA gun emplacement

Inchkeith, watercolour by Edward Ardizzone of the northern 9.2-inch gun on Inchkeith in 1941
Map of Inchkeith, 1941

War Department land purchases at Kinghorn, 1863-1916

Large-scale plan of Kinghorn Battery, 1890

Plans of Kinghorn 10-inch gun battery, 1880

1906 record plan of Kinghorn 4.7-inch QF battery, 1892-3

Plans, cross-sections and elevations of Kinghorn, showing emplacements for 10-inch guns Nos 3 and 4, 1902
Surviving portion of the loop-holed boundary wall of Kinghorn battery on Pettycur Road

Plan of Kinghorn Battery complex, 1902.

Plans, elevation and cross-section of 9.2-inch emplacement at Kinghorn 1902-6

Plans of Kinghorn 6-inch emplacements, 1906

The whole extent of Kinghorn Battery, 1906

Plan of the Kinghorn Battery and Crying Hill, 1906

The northern DEL housing at Kinghorn, with its steel shutters surviving

The two-storey Naval Signal Station at Kinghorn, 2016

The Kinghorn/Pettycur complex in the second half of the First World War

Plan of Pettycur in 1922 and photograph of DEL housing on Pettycur Pier

One of the Crying Hill blockhouses, Kinghorn, in course of transformation, 2016

Aerial photograph of Kinghorn/Pettycur, 7 April 1941

Leith Docks, First and Second World War features and, inset, annotated aerial photograph from 1941
View of Leith Docks Battery by German agent, 1930s

Plan of Kincraig in its first form, 1940

Aerial photograph of Kincraig in its first form, August 1940

Plan of the reconstructed Kincraig Battery, including the radar installation, ¢ 1943
The Kincraig radar building with the parabolic antenna

The three dummy guns ¢ 500m to the west-south-west of Kincraig

Main street of Kincraig Battery camp, looking west

Kincraig gun crew, ¢ 1949

One of the 6-inch guns at Fidra Battery, disguised as a cottage, 1940

Fidra Battery Command Post, disguised as a domestic building

6-inch naval gun on First World War field carriage, near Dunbar, 1940

War Signal Station on the May Island in its first form

The armoured tail cables of the indicator loops, as they come ashore on the May Island
The May Island War Signal Station as it was reconstructed in the Second World War
The Loop building on the May Island, now demolished

189
189
190
192
193
194
195
196
197
198
199
200
202
203
204
204
205
206
206
208
209
210

216
217
218
219
220
220
221
223
223
224
224
225
226
227






O 0 N N U W

— e e b e e e e
0NN U WO

LIST OF TABLES

Approved Armament, 1894

Mounted and Approved Armament, 1898 and 1899

Mounted and Approved Armament, 1901 and 1902

Mounted Armament, 1905

Forms of attack and appropriate defensive responses, 1907

Mounted and Approved Armament, 1907

Mounted and Approved Armament, 1912

The defences of the Forth, August 1914

The peak armament of the Forth, April 1916

The first phase of hydrophone deployment, 1915

The armament of the Inner and Middle Defences, before and after the reorganisation of 1916-17
The second phase of hydrophone deployment, 1916-18

The anti-aircraft defences of the Forth, May 1916 and June 1917

The Interim Defence Scheme of April 1930 and the Armament Table for 1934

Allocated, Mounted and Approved Armament, 1937-9, 1940, 1941

The peak armament of the Forth in the Second World War, November 1941

The changing terminology applied to the batteries on Inchkeith, 1884 to the Second World War
List of Canmore Numbers

30
35
36
40
41
42
44
50
55
57
59
64
65
69
73
77
148
233






LIST OF ABBREVIATIONS
AND KEY TERMS

Below are some key terms and abbreviations used in the text. Where not defined, the reader is directed to a specific page
for an explanation.

AA Anti-aircraft.

A/B Anti-boat, usually describing a type of boom.
AP Armour-piercing shell.

A/S Anti-submarine.

ASDIC The British name (‘ASD’ stands for ‘Anti-submarine
Division’) for an active sound detection system for
submarines, developed during the First World War, but
reaching its full effectiveness in the Second. An ASDIC
device transmits a pulse of sound and then listens for its
reflection. The devices use a range of beam formations and
listening devices to determine the range and bearing of an
underwater object.

A/T Anti-torpedo, usually used to describe a type of net to
stop torpedoes.

BC Battery Commander.
BCP Battery Control or, later, Command Post.
BL Breech-loading.

block-ship Ship to be sunk in the approach channel or
entrance of an enemy port or dock.

boom A physical barrier at the water surface to prevent
the passage of a vessel, usually a motor torpedo boat.
Comprising either heavy baulks of timber or a heavy cable
supported at the surface, in the Second World War with
heavy sharp spikes to penetrate the hull.

boom-smasher An enemy ship intended to smash an anti-
boat boom, to allow other ships, especially smaller torpedo
craft, to swarm through to attack the vessels in the inner
waters.

BOP Battery Observation Post.

CASL Coast Artillery Searchlight. The Second World War
term for a DEL.

CB Counter Bombardment: the role of a 9.2-inch or 6-inch
battery intended to fight large enemy ships standing oft the
coast and bombarding targets from long ranges.

CD Close Defence: the role of usually a 6-inch gun to fire at
short range at destroyers, block-ships or boom-smashers.
Also used to mean the defences of the locality of a battery.

CE Chief Engineer.
CMB Coastal motor boat.

Coastguard/Coast Guard We use the term ‘Coastguard’
throughout, although the service was for many years
known as the Coast Guard. Until 1923, the Coastguard
was under Admiralty control, and its men were part of
the Royal Naval Reserve. In the First World War, many
coastguards served at sea.

CP Central Pedestal. Type of gun mount introduced in
1894 and in use until 1956. The gun rotates on a pedestal
fixed firmly to a holdfast (usually comprising a series of
vertically set threaded rods) fixed into the concrete base of
its emplacement.

CRA Commander, Royal Artillery. The senior RA officer in a
particular formation, such as Scottish Command.

CRE Commanding, Royal Engineers. The senior RE
officer in a particular formation, such as Scottish
Command.

CRH Calibre Radius Head. The radius of a circle with the
curve of the shell’s nose on its circumference, expressed in
terms of the shell’s calibre. The longer and more pointed
(and hence streamlined) the shell’s nose, the higher the
CRH. The 9.2-inch shells in use until 1930 were 2crh; those
issued after, 6¢rh.

DEL Defence Electric Light. A light for illuminating a target
for guns, either illuminating a fixed area, or moveable.
Power was supplied by an engine room.

DEMS Defensively Equipped Merchant Ship. A merchant
ship in the Second World War armed with surplus naval
guns, notably 4-inch QF. DEMS ratings manned the coast
defence guns at Methil in the Second World War.
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dolphin A group of linked posts set firmly into the seabed
and protruding above the water, in the Forth acting as an
obstruction, or to support a suspended net or boom.

DPF Depression Position Finder see page 32.
DRF Depression Range Finder see page 32.

EC mine Electro-contact mine. A mine set off by contact
from a vessel. The mines could, however, be switched to
‘safe’ from a control station.

EDO (or XDO) Extended Defence Officer: the naval officer
in charge of the purely maritime defences of a port, such as
patrol vessels, anti-submarine booms.

ELD Electric Light Director; a post on a battery from which
the DELs/CASLs were directed, often in the same building
as the Battery Command Post.

Examination Battery One or more batteries of guns in a port,
designed to cover the Examination Area (see Examination
Service), so that any ship found to be a threat to the port
could be threatened with or subjected to gunfire.

Examination Officer Naval officer in charge of the
Examination Service of a port.

Examination Service The Examination Service was to
identify and establish the character of all ships which did
not have a private signal (that is, smaller naval vessels and
merchantmen) once they had been allowed through the
anti-submarine defences into an area that lay beneath the
guns of the Examination Battery.

FC Fire Commander. The officer in charge of directing the
fire of a group of batteries covering a particular area of
water.

FCP Fire Command Post, where the Fire Commander was

based.

fighting light A term in use in the earlier years of coast
artillery searchlights to apply to searchlights that could be
turned to follow a target.

fortress In coast defence, the defended area of a port: the
Forth was a fortress.

FRB Fort Record Book.

GGC Gun Group Commander. The relatively junior officer
who would command a group of guns in a battery, usually
two. The GGC could command a pair of light guns under
a Fire Commander, without an intervening Battery
Commander.

GOC General Officer Commanding. The most senior Army
officer in a locale, in this case in Scottish Command.

GL Gun Layer. Second senior NCO responsible for a gun’s
crew.

HE High-explosive shell.

holdfast A ring of vertically set threaded bolts set usually in
a circle in a base of concrete, onto which the pedestal or
other mounting of a coast defence or anti-aircraft gun, or a
Second World War anti-aircraft projector would be bolted.
The diameter of the circle and the number and size of bolts
varied considerably.

HP mounting ‘Hydro-pneumatic’. Abbreviation most often
found in lists of armaments, describing Elswick HP ‘dis-
appearing’ mountings.

hurdle An alternative obstruction to dolphins to stop the
penetration of an anchorage by boats, submarines or
torpedoes, usually made of steel rails (‘heavy hurdle’)
or scaffolding tubes (‘light hurdle’); the latter often used
to support anti-torpedo net. They were made in two sizes,
to block channels 4 fathoms (7.3m) or 8 fathoms (14.6m)
deep.

hydrophone A passive listening device developed in the First
World War to detect the sound of (mainly submerged)
vessels. Lines of hydrophones could be used to determine
the approximate direction of the target vessel.

inner waters Areas of water within the defences of a port.
LMG Light Machine Gun.

MTB Motor torpedo boat. A light, fast boat carrying a small
number of torpedoes and light guns, designed to attack
shipping.

naval anchorage Harbours used by the fleet in peace or war.
Their selection is mainly dependent on current strategic
requirements. For example, Scapa Flow.

PF Position Finder see page 32.

PEC Position Finding Cell. Specially designed structure to
house a Position Finder.

pile dolphin See dolphin.

precautionary period A period before any formal
declaration of war, when tensions between states might
be high, and small-scale, pre-emptive armed action by a
potential enemy might have to be guarded against.

private signal Secret means of identification for the larger
vessels of the Royal Navy and allies at British defended
ports. (See Special Signal.)

PWSS Port War Signal Station.

QF Quick-firing. Generally lighter guns with rapidly
operating breeches, and its ammunition - shell and
cartridge - as one piece. The 4.7-inch gun did not have
single-piece ammunition.

quick-return lift A lift designed to carry shells and possibly
cartridges from the magazine to the emplacement floor
above. The flat lift platform would be released in such a way
that it could be allowed to drop back to the magazine level,



rather than have to be taken down more slowly, under
power. This would make it available more quickly to lift
the next shell.

RA Royal Artillery.
RE Royal Engineers.

RGA Royal Garrison Artillery. Part of the Royal Artillery.
Mainly volunteer force formed in 1899 to man the coast
defences and also the Army’s heaviest siege and field
artillery.

RML Rifled Muzzle-loader. The final type of muzzle-loading
guns, superseded by breech-loading guns.

Scottish Command Britain was broken up into a number
of military districts in 1793. Scottish Command was
established in 1905. The term was used to refer both to the
area and to the command structure.

silent cabinet A soundproof or at least quiet room, hut or
ship’s cabin, designed for use by personnel using wireless,
hydrophone or other equipment requiring quiet and/or
concentration.

SMO Selected Military Officer: Army officer to whom
information concerning the movements of all vessels
approaching or manoeuvring near a fortress is
communicated by the Port War Signal Station. Usually
the Commander of the Fire Command nearest the
enemy.

special signal Distinguishing signal given by Examining
Officer to incoming vessels not in possession of the private
signal — usually minor Naval or merchant vessels.

TF Territorial Forces, formerly the Volunteers and Yeomanry,
later the Territorial Army, nowadays the Army Reserve.
Britain’s volunteer military reserve.

trot A group of large buoys secured together to provide
buoyancy to a boom or A/T or A/S net.

WSS War Signal Station. An observation post manned by
Naval or Coastguard personnel to observe and report on
the movement of shipping.

W/T Wireless Transmission/Transmitter.
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