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Glossary

Admiralty Experimental Station (AES)
The cover name given to Naval radar stations.

Admiralty Signals Establishment (ASE)
The formation developing radar equipment primarily for the Royal Navy.

Advance CH (ACH)
Advance Chain Home. The first of three stages of Chain Home development, ACH consisted of stations
with the equipment in huts and aerials on 70, 87, 90 or 105 foot masts.

Airborne Interception (AI)
Radar carried in aircraft used, often in conjunction with GCI, to close in on a target aircraft, usually at
night.

Air Ministry Experimental Station (AMES)
The cover name given to RAF radar stations and also used for the designation of individual radar types.

Air Ministry Research Establishment (AMRE)
The formation developing radar equipment primarily for the Royal Air Force. Renamed from Bawdsey
Research Station in September 1939 when moved to Dundee.

Air to Surface Vessel (ASV)
Airborne radar for the detection of shipping.

Anti-Aircraft Command (AA Command)
The British Army formation responsible for anti-aircraft guns.

ASB
Airborne radar for airborne interception, detection of surface vessels and bombing purposes. The
equipment developed by the US Naval Research Laboratory.

Admiralty Signals Establishment Extension (ASEE)
An outstation of ASE.

xiii
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Bawdsey Research Station
Located in Suffolk, the formation developing radar equipment primarily for the Royal Air Force. Renamed
AMRE when moved from Bawdsey to Dundee in September 1939.

Buried Reserve
Back-up equipment for Chain Home stations, housed in underground buildings, which would go on the
air if the main station was put out of action. Aerials were mounted on 120 foot wooden towers.

Canmore
The online database of the National Monuments Record of Scotland.

Carpet
This is a set for jamming German Wiirzburg radars operating around the 50 cm wavelength.

Cathode ray tube (CRT)

An electronic valve in which a beam of high-energy electrons is focused onto a fluorescent screen to
produce a visible spot of light. With charged deflection equipment this produces a visual indication of an
image or other signal.

Centimetric

Any radar operating on a wavelength of 1 to 10 centimetres. For the equipment referred to in this book,
this means 10 cm radars. These had a very narrow beam of radio energy and therefore could pinpoint a
target much more accurately than radars with longer wavelengths, such as the 1% metres of CHL.

Chain Home (CH)
The principal long-range early warning radar used in the UK between 1936 and 1958.

Chain Home Beam (CHB)
These stations used GCI equipment in the early warning role, passing aircraft movements into the
reporting organisation, rather than controlling fighters directly.

Chain Home Extra Low (CHEL)
An Air Ministry term for early warning radars operating on the 10 cm wavelength and able to detect very
low-flying aircraft and surface vessels.

Chain Home Low (CHL)

A radar, operating on a wavelength of 1%2 metres, developed by Air Ministry scientists from a set designed
by the Army Cell at Bawdsey Research Station to plot ships. The RAF set up CHL stations to plot
aircraft and in particular to provide better coverage against low-flying aircraft than Chain Home stations
could provide. CHL also performed well on aircraft at medium and high altitudes and against surface
vessels. CHL used aerial arrays which were rotated to ‘sweep’ over the area around the station. The short
wavelength compared to CH gave much better definition, although not as good as that of centimetric
radars.
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Coast Artillery (CA)
The branch of the Royal Artillery responsible for anti-ship guns and gun batteries, and the equipment
operated by it.

Coast Defence (CD)
Any of a variety of radars used for plotting shipping. CD radars were also capable of detecting aircraft and
were mostly used for both roles.

Coast Defence/Chain Home Low (CD/CHL)
A radar operating on a wavelength of 12 metres, similar to Chain Home Low, but to a War Office design
and manned by all three services, or combinations of them. Used to plot aircraft and surface vessels.

Coast Defence U-boat (CDU)
Naval version of CHL originally designed to plot U-boats attempting to break out of the North Sea on
the surface.

Commander-in-Chief (C-in-C)
The officer holding overall command of a major military formation.

Commanding Officer (CO)
The officer in command of a military unit or station.

Common Aerial Working
As the name suggests, this is using the same aerial for both transmitting and receiving, switching to
receiving in between the transmitter pulses.

Educational & Vocational Training (EVT)
Courses for service personnel to help them obtain civilian work after release from the forces.

Final CH

Final Chain Home. The last of three stages of Chain Home development, consisting of stations with
protected brick or concrete T & R Blocks and aerials mounted on 350 foot steel towers or 325 foot steel
masts for transmitting and on 240 foot wooden towers for receiving.

Gee

A radio navigational aid which relied on the time difference from a series of pulses produced by ground
stations to enable a navigator in an aircraft to calculate his position. This was not accurate enough to allow
blind-bombing (dropping bombs without being able to see the target, through cloud for example) but was
the first radio set to make accurate navigation over enemy territory possible.

General Post Office (GPO)
The organisation responsible during the Second World War for both postal deliveries and the telephone
network in the UK.
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Gibson Box
A transportable wooden cabin designed for railway transport and used to house the CD No 1 Mk V/
AMES Type 31/ Naval Type 271 radar set.

Ground Control of Interception (GCI)
A radar station used to control fighters directly, rather than passing information to an operations room
from where the fighters were directed.

Gun-laying Modified (GM)
A modified anti-aircraft gun-laying radar for use as an early warning radar.

Historical Radar Archive (HRA)
An independent archive established in 1990 to record and preserve the history of radar.

Home Chain
The chain of radar stations surrounding the UK. Not the same as Chain Home which was only one of the
many different types of radar that made up the Home Chain.

Hopkins turning gear

Hand-turned mechanism of gears used to rotate CHL aerial array, an improvement on earlier hand-
turning equipment which utilised a bicycle chain drive connecting the aerial array to an upturned bicycle
frame with the pedals replaced by handles.

HQFC
Headquarters Fighter Command.

Identification Friend or Foe (IFF)

A system which made it possibile to identify friendly aircraft. A transponder in an aircraft would send out
a signal when it received a signal from a ground station. The aircraft’s signal would then be received on
the ground and identify it as friendly.

In Command (i/c)
The designated individual in command of a unit or station, eg NCO i/c.

Intermediate CH (ICH)
Intermediate Chain Home. The second of three stages in Chain Home development, with the equipment
in huts and aerials on 240 foot wooden towers.

Line of shoot

In a Chain Home station, this was the direction in which the radio energy was strongest, although radio
energy would be radiated 60° either side of the line of shoot. Chain Home Low stations were also allocated
a line of shoot. Although CHL aerials rotated, their line of shoot was the direction the aerials would be
pointed when they had to be lashed to the ground in high winds.
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Mandrel
This set was designed to jam German radars operating at around 2% metres, such as Freya, Jagdschloss and
Wassermann.

Mast
A structure for carrying aerials that is not self-supporting and therefore has to be guyed for support. See
tower.

Mobile Base (MB)

The name given to a series of transmitters sometimes used for mobile units but also at fixed stations.

Mobile Radio Unit (MRU)
The name given to a particular type of mobile radar unit with separate transmitter and receiver vehicles
and aerials mounted on 70 foot or 105 foot masts.

Moonshine
Equipment which amplified and repeated the signal returned to the German Freya radar, making a single
aircraft appear to be a large formation.

Motor Torpedo Boat (MTB)
A small, fast military boat equipped with torpedoes and intended to attack and sink larger vessels.

National Grid Reference (NGR)
A system of geographic grid references devised by the Ordnance Survey in Great Britain.

National Record of the Historic Environment (NRHE) formerly National Monuments Record of Scotland (NMRS)
The national archaeological database giving information about all known historic and pre-historic sites in
Scotland, including radar stations. Accessed via https://www.trove.scot/

Naval Plotting Room (NPR)
The location used for the tracking of the movements of shipping and surfaced submarines.

Non-Commissioned Officer (NCO)
A person appointed from the ranks as a subordinate officer.

Northern Chain

One of several chains of ground stations for the Gee radio navigational aid. There were Southern, South
Eastern, Eastern, Western, South Western, Northern, North Eastern and North Western chains, as well
as several in Continental Europe following the invasion in 1944.

Oboe

A very accurate blind-bombing system, although limited in range. A bomber would follow the signal from
one ground station, flying an arc which would take it over its target. The signal from a second station
would intersect the first signal over the target, indicating to the bomber to release its bombload.
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Operational Training Unit (OTU)
An RAF unit which gave training to aircrew to prepare them for operational service and prior to their
posting to a front-line squadron.

Permanent Echo (PE)
The signal produced by islands, hills, etc., which did not move. These always appeared on a radar screen
producing echoes which were there permanently.

Plan Position Indicator (PPI)
A radar display which produced a plan view of responses in the area, rather like a map. This made it
possible for the bearing as well as range to be read directly from the radar screen.

Practice Interception (PI)
An interception carried out on a target aircraft by a night fighter under ground control for training
purposes.

Radio countermeasures (RCM)
Something used to interfere with, or ‘jam’, radar sets, whether it be complex electronic equipment or strips
of metal foil.

Radio Direction Finding (RDF)
One of the cover names given to British radar, until the word radar was adopted in 1943.

Radio Telephony (R/T)
Radio messages sent by speech, like a telephone, rather than by Morse code.

Receiver (R or Rx)
The equipment which receives the radio signal from the receiver aerials.

Receiver Fixed (RF)
A receiver at a fixed radar station, rather than a mobile unit.

Receiver Mobile (RM)
A receiver designed for mobile use, but sometimes used at fixed stations.

Remote Reserve
Back-up equipment for Chain Home stations, housed in surface buildings some distance from the rest of
the station, which would go on the air if the main station was put out of action.

Royal Air Force (RAF)
The independent air force of the UK.

Royal Aircraft Establishment (RAE)
The unit created within the RAF to carry out evaluation of aircraft and equipment.
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Royal Artillery (RA)
The formation of the British Army responsible for the use of artillery, including anti-aircraft guns.

Royal Canadian Air Force (RCAF)
The air force of Canada, which supported the operations of the RAF during the Second World War.

Royal Naval Air Station (RNAS)
An airfield or other station of the Fleet Air Arm, which was the air arm of the Royal Navy.

Service Police (SP)
The formation responsible for policing British armed forces personnel.

Skiatron
A type of cathode ray tube which could be projected onto a large screen in order that several people could
observe the display.

Sub-Filter Room (SFR)

A small filter room which dealt with plots from local radar stations before passing the filtered information
to the Filter Room at RAF Fighter Group Headquarters. This avoided congestion at the Group Filter
Room.

T & R Block
A single building containing both transmitters and receivers.

Telecommunications Research Establishment
See Air Ministry Research Establishment

The National Archives (TNA)
Formerly the Public Record Office.

Tower
A self-supporting structure (and therefore not guyed) for carrying aerials. See also Mast.

Transmitter (T or Tx)
The equipment which send the radio signals to the transmitter aerials.

Transmitter Fixed (TF)
A hand-built transmitter produced by BRS staff for use at fixed radar stations until CH transmitters could
be provided.

Transmitter Mobile (TM)
Prototype CH transmitters hand-built by the staff of the Bawdsey Research Station and used operationally
on several stations into the early years of the war.
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United States Army Air Forces (USAAF)
The air arm of the US Army, replaced by the US Air Force in 1947.

Valve transmitting (VT)
A transmitter valve.

Window

Tinfoil-coated paper strips which, when dropped from aircraft in large bundles, would produce large
responses on the target radars. This could be used to either saturate the radar making all plotting impossible
and neutralise the defences, or in carefully controlled amounts to make a small force appear much larger.
The latter technique was used by small diversionary forces to attract German night fighters away from the
main bomber force, and also to simulate approaching convoys and defending air cover on the night prior
to the Normandy landings in June 1944.

Wireless Telegraphy (W/T)
Radio messages sent by Morse code, rather than by speech.

Women’s Auxiliary Air Force (WAAF)
The women’s branch of the Royal Air Force.

Women’s Royal Naval Service (WRNS)
The women’s branch of the Royal Navy. Members were known as Wrens.

Yagi aerial
A type of directional aerial invented in Japan in 1926, best known since the Second World War as the type
of aerial used for domestic terrestrial television reception.



Note about measurements

All measurements are given in the units in use at the time. This is mostly imperial measurements,
but metric for wavelengths. The conversions for the measurements are as follows:

1 inch = 2.54 centimetres

1 foot = 0.3048 metres

1 yard = 0.9144 metres

10,000 yards = 9.144 kilometres
1 mile = 1.60934 kilometres

1 mph = 1.60934 kph

XXI






Foreword

At a dinner at the British Camp Hotel in West
Malvern, Mr A P Rowe described the first radar
demonstration in England in 1935, in which
he was the official government observer:'

At a range of 13 miles a just perceptible indication
was observed from an aircraft — hardly enough to
be promising except to the very imaginative. Sir
Robert Watson-Watt's greatest contribution was
to recognize the possibilities and to put himself
willingly out on a limb by endorsing radar
development as a sound program for air defence
of Great Britain.

Scotsman Watson-Watt was very much
the ‘salesman’ for the new emerging defensive
weapon, securing finance for its development
and the establishment of an Air Ministry
Research Establishment, the famed Bawdsey
Research Station. However, it would be A P
Rowe who would oversee the exponential
growth of the establishment and its manage-
ment from 1938 until the end of World War
Two and the moves from Bawdsey to Dundee,
Dundee to Swanage and Swanage to Malvern.

This book does not follow the usual
approach to World War Two radar history.

Over recent decades we have grown used to the

carefully constructed linear timelines employed
in attempts to explain the sequence of events
which is then used as a framework upon which
individual subjects are portrayed. At the other
end of the spectrum is the rather myopic local
history which concentrates almost exclusively
on a single military location, frequently with a
long life extending well into the post-war years
and where contacts were maintained through
reunions.

There have been many initiatives which
have attempted to capture the personal
experiences from World War Two. However,
few of these projects have set out with such
a comprehensive array of specific ‘target
locations’ and corresponding personal stories.
Some of the projects, such as the Defence
of Britain (1995-2001), relied on armies of
volunteers, many without having conducted
any previous research, but who were given
ready access to many official records, added
to the archaeological records. The 2004 BBC'’s
People’s War project invited contributions
from the wider public. In stark contrast, this
is a research-led, dedicated self-imposed task
carried out over many years without any
sponsorship, yet which has brought together

' On 6 December 1944, as recounted by Dr John Trump, Director of the British Branch of the Radiation

Laboratory.
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information from across the globe related to
almost every radar site in Scotland.

Arguably, a Gazetteer? Well, yes, but
with a tremendous twist, not merely a list of
locations but a geographical compendium

which detailed

historical and

research  of
the

personal experiences of those who served at the

incorporates
records encapsulates
great majority of the locations. In summary,
a unique blend of technical and social history
which embraces the whole of Scotland.

Aside from the rapid evolution and con-
struction of the many ground stations, radar
brought a huge social change, not only to
those recruited to operate and maintain the
technical equipment and to the ‘administrative
tail’ necessary to support and defend these
new and most secret stations, but also to the
small remote rural communities in the areas
surrounding these installations. I recall once
being told by a serving Royal Air Force Officer,
a Macleod from Brenish in the Hebrides, that
one of his most vivid boyhood memories was
attending a film show put on by the RAF at
the radar site, something never experienced
before at that remote location. No doubt there
were many similar ‘firsts’ in the remote coastal
and island communities throughout Scotland.

A change in the perceived and actual threats
posed, reactions to specificattacks often resulted
in rapid deployments. Mobile units often arrived
with little or no notice in locations where there
was very little infrastructure. Having said that,
areas had been visited previously to ‘spy out the
land” and find suitable locations, not simply
for suitable radar vantage points but also to
identify the essential local infrastructure and
to provide contact information to enable
action for land requisitioning, access roads, the
ordering of electricity supplies and landlines.
In the war years, once a specific location
was identified a ‘Siting Signal’ was prepared,

giving the essential information against coded
headings from ‘A’ to ‘Q: Station name, Station
Number, Grid Reference, Postal Address,
Height above Sea Level, Nearest Electricity
Supply, Nearest
Reporting line to ..

Power Telephone Line,
. station, Exchange line to
[GPO] exchange, Parent Unit recommended,
Billeting or Accommodation available at ...,
Nearest Railway Station, Road Access, Water
Supply, Sanitation facilities, Mean line of shoot
recommended, Establishment recommended.
The Siting Signal was then submitted for
Air Ministry approval and subsequently to
trigger actions in the Directorates of Signals,
Works and Organisation. Co-ordination was
often necessary with other military and civil
organisations: seemingly vacant locations were
being earmarked for other installations — the
Aerodrome Board frequently raised objections
to the erection of tall masts and towers adjacent
to proposed or existing airfields. Another body
that occasionally featured with objections were
the War Agricultural Committees who wanted
to retain the best agricultural land.

The Directorate of Communications Devel-
opment (DCD) became involved in the setting
up of the static permanent stations, specifying
the Technical Buildings required and if
stand-by power was needed. Accommodation
for the radar station personnel and guards were
also serious considerations, often requiring the
requisitioning of separate domestic and guard
force sites.

Not every station was given a geographically
obvious name. Where is Borve Castle? Well,
such a castle did exist; however, in 2000, during
a visit to Benbecula, I discovered ‘Borve Castle’
was also the name of the house immediately
adjoining the old radar site.

Perhaps the most significant factor that
provided a starting point for the collection
of the personal stories was the 1990 initiative
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to hold a World War Two Air Forces Radar
Reunion. The invitations to the first event,
held in Coventry in 1991, included a career
form, and ultimately some 2,400 career
summaries were returned from a wide variety
of backgrounds. The 1991 event was attended
by some 760 radar folk, which total included
significant numbers from Canada, Australia,
New Zealand and the USA. ‘Station Lists’
prepared for the event, whilst of great interest
to the attendees, provided a stepping-off point
for the tremendous effort which has gone into
the collection of the personal accounts that
shed light on life at the many Scottish radar
locations.

Radar only existed at some locations for
relatively short periods and with small numbers
in the crews, so it is quite exceptional to have
been able to gather a multitude of personal
accounts, many of which, such as that recorded
at the Chain Home Low station at Gaitnip
in the Orkneys, provide vital clues as to the
nature of the station, the local conditions and
dependence on limited transport and billeting
in the nearby town. Later in the war, desperate
shortages of trained men to meet overseas
commitments would result in many station
closures, and, where conditions were judged

to be suitable, WAAFs were substituted to
release men for overseas service. For example,
significant numbers of WAAF served at
Netherbutton in the Orkneys and on the Gee
Radar Navigation Aid (RNA) stations such as
Windy Head Hill and Burifa.

There were several initiatives to obtain
manpower skilled in electronics from overseas.
The Dominions of Australia, Canada and
New Zealand were requested to allow their
citizens to be recruited and trained before
sending them to the UK. Significant numbers
were commissioned and commanded RAF
units at home and overseas. In the USA we
recruited radiomen and many other trades
into the Civilian Technical Corps. Another
major scheme evolved before the USA became
involved in the war, whereby officers of US
Army Signal Corps came to Britain for a six-
month attachment with the RAF and the Army
to receive training and experience on radar
— this was the Electronics Training Group.
Many of these officers served on ground radar
stations throughout the UK.

Squadron Leader Mike Dean (retired), MBE
Founder of the Historical Radar Archive
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