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GROUND CONTROLLED INTERCEPTION RADARS
IN OPERATION NEPTUNE/OVERLORD.

- THE ALLIED INVASION OF FRANCE, JUNE, 1944 -

Background
This account starts by introducing the organization that made it all possible - the
Telecommunications Research Establishment (TRE). TRE started as a small group of scientists
within the Bawdsey Research Group under the British Air Ministry Research Group and was located
at Orfordness, Suffolk, England.  Here they worked on the development of a Chain Home (CH)
radar which later was to be credited for the survival of the United Kingdom in the 1940 Battle of
Britain.  They were relocated to the Isle of Purbeck at Worth Matravers, Dorset,  in May 1940.   In
fear of a *“Bruneval” style raid on Dorset, TRE and its supporting Telecommunications Flying Unit
(TFU) at RAF Station Hurn, moved on 25 May, 1942, to Malvern and Defford respectively.  From
here TRE responded successfully to the many questions “can you do it and when can we have it?”
One of the many concerns of those planning the inevitable invasion of the Continent was the need
of forward warning and control radar.  This equipment must be in position prior to the beach
landings of Allied forces - thus the concept evolved of installing suitable radar equipment on
floating vessels in the Channel.  These vessels became known as Fighter Direction Tenders (FDTs).

 The two Ground Controlled Interception (GCI) radar systems installed on the FDTs were developed
by TRE - Air Ministry Experimental Station (AMES) Type 11 and Type 15.  The Type 15 radar
antenna was developed at Worth Matravers and built at Christchurch in December 1940.  The
AMES Type 11 system was developed by TRE following the Bruneval raid. It had many similarities
to the sophisticated German “Wurzburg” radar system, parts of which were captured during the raid.

This section covers the development  of FDTs and their use in the  invasion of the Continent.
Reports are also included on the GCI Radar Convoys that landed on the assault beaches to assume
the duties  carried out by the FDTs.   TRE was also active in many other inter-related areas of radar
systems development in support of the “D-Day” invasion.  The following come to mind: the OBOE
navigational system for improved bombing accuracy  used extensively to soften enemy defences in
the landing areas; the continuing development in the field of radio countermeasures (electronic
warfare) through the use of counter and counter-counter measures to stay one step ahead of the
enemy’s  systems;  the mobile radar systems which would follow the battle line once established on
the Continent; and the mobile, personal and aircraft beacons used primarily for photo-recce over-
flights.  In their development it was necessary to ensure that final products were compatible with
those used by other Allied forces.

*  On 27 February 1942 a British raid at Bruneval on the Cherbourg peninsula captured  apparatus from a 
      German Wurzburg radar installation and brought it to Worth Matravers for study by TRE.
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The FDT’s, in addition to all other applications of radar equipment, had one thing in common - a good
percentage of the radar officers and technicians were members of the Royal Canadian Air 
Force, attached to the Royal Air Force as Radio Direction Finding (RDF) personnel.  Their input is
included in the following paragraphs.

FIGHTER DIRECTION TENDERS (FDT)

Fitment and Testing of  Fighter Direction Tenders
The concept of using ground radar installations on floating vessels was initially tested during the
invasion of Sicily in July, 1943.  An RAF mobile GCI unit was temporarily mounted on Landing Ship
Tank (LST) 305  for use in the Mediterranean Theatre.  Results were so successful that the AOC-in-C
Fighter Command recommended that similar vessels be converted and equipped for landings in
Europe.  Fighter Command had originally recommended the conversion of four LST’s to be used by
Combined Operations.   At a meeting with the Admiralty in November, 1943, it was decided that only
three vessels were to be  equipped to perform interception and raid reporting functions, under the code
name “Baccy”.  Specifications were prepared and by the middle of February, 1944, conversion of the
three LST’s had been completed.

The LST’s  selected for FDT conversion were part of the 112 made available to the Royal Navy during
World War II under the U.S. lend-lease program.  They were  built in USA for use in assault landings
on enemy beaches and  were originally designed to carry eighteen 30-ton tanks or twenty-seven 3-ton
trucks and eight jeeps or 177 troops.  Upon conversion to the FDT role, the LST would have a
displacement of 3700 tons and a length of 328 feet,  comparable in size to a Naval cruiser.  The vessel
would carry a Naval crew  of 8  officers and 92 ratings in addition to 19 Air Force officers and 157
airmen.

The conversion of the three LSTs  was carried out by John Brown’s Shipyard on the Clyde in
Scotland.   The work included welding shut the bow unloading doors and covering the hatches with
armoured plate.  Three hundred tons of pig iron were secured to the main deck to slow roll action of
the vessel. A new deck was laid over the vehicle cargo space to contain the operational
accommodation for the Filter Room, Communications Office, Cypher Office, Air Control Room and
Radar Receiving Room.  A Direction Finding Office was provided forward for the installation of
Naval D/F equipment.  Space was provided at the aft end of the tank deck for the Transmitter Room,
Transceiver Rooms, Aircraft D/F, Radio Counter-Measures Office and a W/T Storeroom.  A Bridge
Visual Direction position and a Bridge Plot House were constructed above deck.

Two GCI radar systems were installed on each FDT - a Type 15 GCI forward and a Type 11 GCI
amidship.  The radar aerials were 30 feet above water level which limited the accuracy of aircraft
height readings.   The Type 11 radar on 520 Mc/s was provided as an alternative if the 200 Mc/s band
was seriously jammed. Mk III IFF (Identification, Friend or Foe) was installed to provide
identification only when Air Movements Liaison Section information did not provide the answer.
The IFF was normally left switched off.  Airborne Interception (AI) Beacons were installed on the
FDT’s to aid the control of night fighters.  Each FDT carried  1.5 metre Mark IV and  10 centimetre
Mark VIII AI Beacons.  Finally, many channels of VHF R/T and W/T were installed to provide the
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essential communications.

Sea trials were carried out in the Ailsa Craig area which included radar calibration and
communications tests.  It was necessary to raise the Type 11 antenna to eliminate a 20 degree
“blind” area either side of the bow.  Otherwise the tests were generally acceptable.

During April, 1944, exercises took place at sea off the Humber coast with No.12 Fighter Group
Sector.  These included the use of *“window” (known as “chaff” by the US Forces).  Exercises were
continued in May, 1944, with No.11 Fighter Group Sector and Naval authorities in the Portsmouth
and Portland areas.  By the end of May the FDT’s were ready for action and they sailed from Cowes,
on the Isle of Wight, to join the Assault Task Forces at 22:00 hours on 05 June, 1944.

Fighter Direction Tenders in the Assault
During the assault and until GCI facilities became established ashore, the control of fighters
operating in the assault area and the main shipping area would be exercised from the three FDT’s
as follows; 

     - FDT 216.   Off the American beaches (Omaha and Utah) in the Western half of the assault   
                         area for the control of those British and American fighters detailed to operate
                         therein.
 
     - FDT 217.   Off the British beaches (Sword, Juno and Gold) in the Eastern half of the assault
                         area for the control of those British and American fighters detailed to operate
                         therein.

     - FDT 13.     In the main shipping route for the control of those fighters detailed to operate in
                        that area.

FDT 217 acted as the co-ordinating vessel to order reinforcements, if necessary, depending upon
which part of the assault area was being attacked.  As dawn broke, the beaches were being bombed
by RAF aircraft and the Allied cruisers and destroyers commenced shelling. All three FDT’s
commenced radar watch at H-hour (07:25 hours) on 06 June and were immediately in contact with
the fighter aircraft providing air defence to the armada.

*  Window - metallic strips cut to a half wavelength of the enemy’s detecting radar systems. Dispersed  from 
     an aircraft, the radar return would simulate a large formation of aircraft.
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Air fighter cover over the assault area during daylight hours included six Spitfire Squadrons
(12 aircraft per Squadron) on low level and three P47 (Thunderbolt) Squadrons (16 aircraft per
Squadron) on high level.  These Squadrons were under the control of FDT 216 and FDT 217.   Four
P38 (Lightning) Squadrons (16 aircraft per Squadron) on low level patrol over the Assault Forces
and shipping route were under the control of FDT 13.  In addition, a total of 38 night-fighter aircraft
were controlled by the FDT’s during the night of 06/07 June. The large number of friendly aircraft
in the area and the dropping of “window” by friendly bombers presented a very busy task for the
Filter Room personnel.
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On the first evening the Luftwaffe carried out a bombing raid on the British beaches, resulting in
casualties  but no serious damage to shipping and stores.  FDT 217 observed the raid but it was
quickly lost in the numerous echoes from the concentration of shipping and permanent echoes from
the coastline.  The beachhead area was subjected to sporadic attacks by ME 109 and FW190 fighter-
bombers, normally during poor weather or low cloud cover.  There were also a number of JU88 raids
at dusk.  It was estimated that enemy air activity resulted in 30 to 40 sorties per night. FDT 13 had
very little call for fighter control as the shipping lanes were not subjected to enemy attack.

D+4
 Two Spitfire Squadrons moved onto a landing strip in the “GOLD” area and established contact
with FDT 217 and  No.15083 mobile GCI now operating ashore. 

D+5
 A Wing  operating from a landing strip  in the “GOLD” area was  now under the control of FDT
217 for use when weather conditions in the United Kingdom made it impossible to supply low level
cover from there.

D+7
During the period from D-Day to D+7, FDT 217 controlled 225 aircraft, obtained 66 contacts,
intercepted 37 friendly aircraft, destroyed three enemy aircraft and damaged a further two.  The
figures for FDT 216 were 62, 49, 33, 3 and 0 respectively.

13 June 1944
FDT 13 returned to Port for re-fuelling and re-victualling.

15 June 1944
FDT 216 returned to Port for repairs of damage she had suffered in collision and FDT 217 relieved
her off the US Beaches, as  No.15082 mobile GCI radar station which landed on Omaha Beach was
still not fully operational.  At the same time FDT 13 was positioned 20 miles east-north-east of
Barfleur to intercept enemy mine layers and torpedo aircraft attacking shipping at night,
approaching round the Cherbourg peninsula. 

23 June 1944
FDT 217 was withdrawn from off the US Beaches after continuous operation for 17 days.

27 June 1944
FDT 216 relieved FDT 13 off Barfleur and on the 01 July when the shore based GCI’s were working
inland from Barfleur.  FDT 216 was moved to a position 23 miles west of Le Havre to assist in the
interception of enemy aircraft laying mines at night off the British beaches.
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The results achieved by the Fighter Direction Tenders during the period from 06 June to 26 June
1944 are as follows;
                             - 52 enemy aircraft destroyed during day by fighters under FDT control. 
                             -24 enemy aircraft destroyed during night by night-fighters under FDT control.

07 July 1944
FDT 216 was torpedoed by a JU88 and turned turtle about forty minutes later.  The entire crew,
Naval and RAF, was rescued by her escorting corvette HMS BURDOCK with the exception of five
airmen  reported missing.

Final Days of FDT 217 and FDT 13
The following information on FDT 13 and FDT 217 was provided by Karl Work, an  RCAF radar
technician on FDT 217 during the assault. (See also Appendix”A” for personal diary by Karl Work).
FDT 217 remained anchored off Cowes, Isle of Wight, until the middle of November, 1944, before
sailing up the Irish Sea to Loch Fyne, arriving off  Inveraray 30 November, 1944.  She wintered
there with a skeleton maintenance crew of two Naval officers and 20 seamen, along with the
complete radar personnel of one officer and eight technicians, plus approximately 15 other RAF
trades personnel.  In February, 1945, the  RCAF radar technicians began being replaced by RAF
personnel. FDT 217 sailed to the London Engraving docks in June to be outfitted for Japan.   She
was still undergoing conversion when the Atom Bomb was dropped on Japan, ending the war.  The
crew was paid off and the ship was struck off strength.

FDT 13 sailed to the Mediterranean and joined the fleet in Naples Harbour in August, 1944, for the
landings in Southern France (Operation DRAGON - 15 August, 1944).  During these landings,
American personnel manned and controlled the radar equipment. FDT 13 then went on to participate
in the liberation of Greece.  On Christmas day 1944, while on route to the UK, the engines failed
due to diesel fuel problems (sabotage was suspected) and she limped into Bizerte, North Africa, for
dry dock repairs.  After repairs she arrived at the London Engraving docks at the end of February,
1945, for refit to go to Japan.  She sailed in July and reached Malta before being recalled in August,
1945. The crew were paid off in England and the ship was returned to the USA.

Comments
The following comments were reflected in a report on the role and operation of British Headquarters
Ships and Fighter Direction Tenders used in the assault on the Continent of Europe in June, 1944, -
Operation Neptune.  (file DEFE  2/421, Public Records Office, Kew, U.K.);

 - The Fighter Direction Tenders performed remarkably well and their operation was a great success.
Possibly more time during the fitment period would have resulted in a better layout of work space
and equipment.  However, it was essential to press on with the training of personnel and testing of
equipment to ensure readiness on D-Day.
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- Continuous employment on a “watch and watch” basis of four hours on and four hours off, in poor
working conditions, imposed a very serious strain on the personnel.  The radar personnel had been
on these vessels for five months, living in cramped accommodation intended only for tank crews
on short transit trips.

-There was no air conditioning and the work areas were overcrowded. With a lack of exits,
  someone defined FDT as “floating death trap”.

- No criticism could be found with the radar equipment. It worked efficiently and was never
  taken off the air for maintenance during the operation. 

- The rigid procedures used in the selection of officers and men to staff the FDT’s proved
 to be justified by the way they all stood up in working together under very adverse  
conditions.  They indeed  were worthy of high praise. 

The Death of FDT 216
This part captures some of the experiences and comments of personnel who were with the Fighter
Direction Tenders during the landings on the Continent of Europe and the days following as
strongholds were established on the beachheads.

Of grave concern to all was the loss of FDT 216 along with five RAF airmen.  The escorting
corvette HMS Burdock was on site at the time and its Commanding Officer, Lieutenant (RN)) H.M.
Collier gave the following account;

“At 01:00 hours on the morning of 7 July, 1944, FDT 216 was approached by a low flying JU88
aircraft and at 01:02 a loud explosion was heard and a pall of black smoke rose from the FDT.  At
01:05 a signal was received that she had been torpedoed on the Port bow.  At 01:45 the noise of her
pig iron deck ballast moving was heard and she turned over on her Port side and remained there
for about 90 seconds before turning turtle and floating bottom up.  The rescue of survivors
continued until 02:45.  The red lights on the life jackets and the small whistles that the RAF
personnel carry, proved invaluable in picking up the scattered groups and enabled 250 men to be
picked out of the water in just over two and a half hours.  All survivors were kept below decks in
case of further action and were given a quick rub down and a tot of rum which was much
appreciated.  A muster was then organized and found that all Naval officers and ratings, as well as
the ship’s dog, were present, but five RAF other ranks could not be accounted for.  The organization
for dealing with survivors at Portsmouth worked smoothly and effectively and grateful thanks are
also due to the WVS (Women’s Volunteer Service) Mobile Canteen which arrived on the jetty almost
as soon as the buses and ambulances”.  (Note: The following is not part of the above account, but
this prediction was credited to a Scot’s rigger in the John Brown’s Shipyard on the Clyde: “Nay
laddie!  You dinna put ballast on the top deck - She’ll turn turtle”).
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It is interesting to note that the radar technical officers on all three FDT’s were members of the
RCAF.  They were;
                  FDT 13 - Flight Lieutenant Alan V. Smith - C15401.

                  FDT 216 - Flight Lieutenant George Miles - C14878 (deceased)

                 FDT 217 - Flight Lieutenant Hugh Tracy - C7956

Alan Smith was one of the direct entry radar technicians, arriving in the UK in January, 1941.
Following equipment training at Yatesbury he was posted to a Chain Home Low (CHL) station in
Cornwall.   By 1943 he was commissioned and in charge of No. 15076 mobile GCI Station.   This
unit ended up in the Mediterranean and was the first use of GCI equipment installed on an LST.
Alan accompanied this floating radar which provided aircraft control at the Sicily invasion
(Operation HUSKY - 10 July, 1943)  and then at Salerno, Italy (Operation AVALANCHE - 09
September, 1943).  He was then returned to the UK and took part in the preparation of FDT’s for
the assault on Europe.  He was the radar technical officer on FDT 13 and arrived on site with the
assault force on D-Day.   In August, FDT 13 sailed to the Mediterranean for the landings in Southern
France and the liberation of Greece.  (Note; Alan’s detailed account of the above is contained in an
article titled “The Umbrella Experiment” and was published in the October, 1995, issue of the
Legion magazine).

“There were various bits of novel fun on the technical side - bound to be when you consider that
we’d stuffed a land based thing like a ground controlled interception radar outfit into a rolling,
bouncing, wandering environment of a ship, complete with salt- spray corrosion.  Things were never
dull; challenges abounded.  One bit of consolation - our guys were entitled to the then-prevailing
daily shot of rum, just like regular navy personnel”.

“All in all, FDT 13 was a good outfit and we had lots of good Canadian talent - names of Art Hall
(Edmonton), Bill Hunter (Toronto), Eddie Fenton (Winnipeg) and Andy Simpson (Montreal) come
to mind. A good bunch!”.  (Editors note: Other RCAF personnel known to have been on FDT’s
include A. Weaver, Sault Ste Marie; Karl Work, Lindsay, Ont; Lionel Cook, Quispamsis, NB;
Ben Howe, Windsor, Ont; Bob Stalker, Ottawa; and Ted Parfitt, Winnipeg, Man).

J. Arthur Hall, R93808, joined the RCAF in April, 1941 - one of the first groups selected for radio
physics training at the University Detachments.   He went overseas in November, 1941, and took
radar equipment training at RAF Cranwell, Lincolnshire.  His first radar posting was to a CHL
Station near Helmsdale, Scotland.  In January, 1944, he was moved to RAF Farnborough and joined
a number of “boffins” and about 30 radar technicians who were modifying equipment to be fitted
in LST’s (FDT13, FDT 216 and FDT 217).  Hall was assigned to FDT 13 and remained with this
floating GCI radar station during fitment, sea trials, assault on Europe, landing in Southern France
and the liberation of Greece. 
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“ On D-Day we were positioned in the main shipping channel between the Isle of Wight and the
Assault Area.  It was like having seats on the 50-yard line at the Grey Cup.  We watched the greatest
armada ever formed, sail into battle.  The battleships HMS Rodney and Nelson, cruisers, destroyers,
LST’s, small ships, large ships, Mulberry harbour ships and when the cloud cover cleared, the sky
was filled with vapour trails.” 

“ The invasion of Greece was featured by mine fields and ships were blowing up all around us”.

“ I came through it.  It was rough but I would not have missed it.  Actually it was the great
adventure of my life”.

“On 7 May, 1993, the Greek Embassy in Ottawa phoned to say I was getting a Greek medal for my
help with the liberation.  Not many radar techs have that one!”

Bennie Howe  was an  RCAF radar technician on FDT 217 and was responsible for maintaining the
Type 11 antenna and transmitter, which he refers to as the “German Radar”.

“During the invasion our German radar was jammed 100% by the British jamming equipment”.
(Note: As mentioned previously, the Type 11 equipment inherited features of the captured German
Wurzburg  equipment, and operated on the same frequency).

“An enemy aircraft came over one night and dropped a number of bombs around us.  Fortunately
none of them hit our ship.  Below deck it sounded like someone pounding the side of the ship with
a giant sledge hammer as the bombs exploded under water.” 

Karl Work, the lone airborne interception radar technician on FDT 217, had the following comment
about hostile activities:

“ During periods when we were under attack, I tried to keep myself busy on the upper deck and
would normally end up passing ammunition to the 20mm Oerlikon Gunner.”
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The following is part of a press release that appeared in the Edmonton Journal shortly after the end
of WW II.  “Mobile GCI 15082, to which Flight Sergeant Muir Adair, RCAF, was attached, met
misfortune in coming ashore at Omaha Beach in the American sector. Around noon at their first
attempt, they were met with machine-gun fire and had to withdraw until about five in the afternoon.
Muir recalls that when he took the first echelon off the LCT it must have been on a sand bar. Within
minutes all of the vehicles were “drowned”.  He swam ashore, and to this day, vividly remembers
coming across a body of one of his young RAF radar operators with the left arm totally missing.
After wading ashore, in the midst of assorted US Rangers and engineers he managed to get some
shelter from the enemy fire in the lee of an embankment at the edge of the exposed shingle beach.
After Omaha Beach was secured, the vehicles and  electronic equipment of GCI 15082 were
recovered and 21 Base  Defence  Sector  became operational on  D-Day + 4.   For this   action on
Omaha  Beach, members of 21 Base Defence Sector, of which Muir’s GCI 15082 was the forward
echelon, received six Military Crosses and two Military Medals”. (Note: No. 15082 casualties during
landing were six officers and 41 airmen).
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Flight Sergeant Fulton Muir Adair - R100752,  later received the Croix de Guerre - France.  The
citation in Public Records Office Air 2/9645 reads as follows:

“ From D-Day until the fall of Paris, Flight Sergeant Adair was in charge of the
major part of the men and equipment of 15082 GCI (Ground Controlled
Interception) and was at all times in the front of the battle.  His unit was responsible
for the ultimate destruction of over 50 enemy aircraft.  His skill and devotion to duty,
his coolness and judgement in the face of many difficult situations, were a fine
example to all those who worked with him.”
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7KH�HTXLSPHQW�ZDV�VHW�XS�LQ�D�IDUPHU
V�ILHOG��ZLWK�KLV�SHUPLVVLRQ��DQG�RSHUDWHG�YHU\�ZHOO�LQ�WKLV�QHZ

ORFDWLRQ��7KHUH�ZDV�OLWWOH�DFWLRQ�IURP�WKH�*HUPDQ�$LU�)RUFH���,Q�GXH�FRXUVH�DQ�$PHULFDQ�5DGDU

8QLW��ZLWK�YHU\�VRSKLVWLFDWHG�HTXLSPHQW��DUULYHG�WR�WDNH�RYHU�WKH�ZRUN����:H�ZHUH�LQVWUXFWHG�WR

UHWXUQ�WR�WKH�&KHUERXUJ�3HQLQVXOD��IRU�UHSDWULDWLRQ�WR�(QJODQG��

7KH�QH[W�GD\�D�GLVSDWFK�ULGHU�RQ�D�PRWRUF\FOH�DUULYHG�ZLWK�D�WHOHJUDP�IRU�PH�SHUVRQDOO\��IURP�RXU

*URXS�&DSWDLQ���+H�DVNHG�PH�WR�JR�WR�1RUWK�%HOJLXP�WR�KHOS�ZLWK�DQRWKHU�PLFURZDYH�XQLW���

*RRG��JULHI��

-RKQ�*��6WHYHQV��1RUWK�<RUN��2QWDULR�

)LJXUH���
7KH 6HQLRU 1RQ�&RPPLVVLRQHG 2IILFHUV DW WKH WLPH RI GHFRPPLVVLRQLQJ 5$) *&, &RQYR\ 1R� *������

�O�WR�U���)OLJKW�6HUJHDQW�0XLU�$GDLU��5&$)����5DGDU�7HFKQLFLDQ

�������������������������������������6HUJHDQW�%LOO�6LPSVRQ��5$)�UHSODFHPHQW����,�&�2SV��5RRP

�������������������������������������6HUJHDQW�7RP�6SHDUV��5$)�SHUPDQHQW����*HQHUDO�'XWLHV

�������������������������������������6HUJHDQW�*HRUJH����"�����5$)�UHSODFHPHQW����,�&�2UGHUO\�5RRP

3KRWR�FRXUWHV\�RI�0XLU�$GDLU��/DQJOH\��%&�
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Flight Lieutenant Geoffery Adams Harpur, C14356, RCAF, was the Radar Officer on No.15083
Mobile GCI Station and landed on Juno Beach on D-Day.  They were set-up and operational that
evening by 23:00 hours.  He was Mentioned in Despatches effective 01 January, 1945, as per London
Gazette of that date and AFRO 379/45 dated 02 March, 1945.   F/L Harpur was also awarded the
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Croix de Guerre (France) effective 23 June, 1946, as per AFRO 1619/45 dated 19 October, 1945.

Public Records Office Air 2/9645 gives the following citation;
“Flight Lieutenant Harpur landed with No.15083 GCI on D-Day. He led a reconnaissance party to
the pre-planned site of the GCI in order to reconnoitre the proposed site of the Radar Convoy and
the detailed positioning of the units. This work was done in an extremely exposed position under
close range fire from a variety of enemy weapons. The assembling of the radar equipment was
achieved with remarkable speed and it was operational on the night of D-Day.  This officer worked
unceasingly for several days and nights and the good work of the unit has resulted in the destruction
of many enemy aircraft since D-Day.  Flight Lieutenant Harpur by his zeal and untiring work has
set a very fine example to the airmen of the unit.”
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