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Introduction  

R.A.R.D.E Fort Halstead is the Ministry of Defence's main Land System 
Research and Development Establishment, with the origins of the organisation 
extending back to the 15th century and of the site to the late nineteenth 
century. Various notes have been written on Fort Halstead, but they are not 
widely circulated or readily available; little if anything is published on 
the organisation. With major changes currently taking place to the organisation 
It Is appropriate now to publish more widely an account of the history of the 
Fort together with a summary of the history of R.A.R.D.E. 

R.A.R.P.E. 

Although the tasks and responsibilities were somewhat different to those of 
today, the Office of Ordnance, which was founded by Henry V in the Tower of 
London in 1414, is probably the origin of R.A.R.D.E. Later, in 1664 Charles II 
formed the Royal Carriage Department in Woolwich, followed in 1695 by the 
Royal Laboratory for ammunition and pyrotechnics. And then began a long and 
successful association between armaments and the military town of WOD1WjCh,whlCh 
has continued just about to the present time, although with a new H.M. Prison 
destined for the Woolwich site, this long association seems likely to end. 

In 1716 in the reign of George I a Cur Foundary was built at Wcolwich.The Foundary and the 
laboratories were amalgamated in 1805 to form the Royal Arsenal. 

With the formation at Woolwich of the Armament Research Department in 1903, 
followed by the Armament Development Design Department in 1915 a closer 
identification with todays organisation is possible. Dr Godfrey Rotter was 
Director of Explosives Research in the Research Department for over 20 years 
and was responsible for the development of RDX which was used in the R.A,F's 
blockbuster bombs in World War Ii. To this day, one of the machines used to 
assess the sensitiveness of explosives is known as the Rotter Machine. 

In 1935 under the direction of Or H J Poole work started in the Ballstics Branch 
at Woolwich on rockets for A.A weapons and by 1937 a design for a 2in calibre 
weapon had been established and a 3in calibre version was being considered. 
Because Dr Rotter was apprehensive of the unexplored hazards involved in burning 
large cordite charges he Insisted that the work should be done in say a remote 
quarry or suchlike place, so that if tie occasional charge detonated little harm 
would be done. It was a Brigadier McNair (Chief Superintendent Research 
Department) who then remembered that a chain of forts had existed around London 
(Fig 1) and obtained their details and locations from the War Office. 	He 
Inspected a number of these and found Fort Halstead to be in the best state of 
preservation. 	This experimental outstation of Woolwich was,in 1937, the beginning 
of Fort Halstead as a research and development establishment. In 1938, the success 
of the 3in rocket work led to a decision to form a separate establishment, for the 
development of rockets and the Projectile Development Establishment was born, under 
the Directorship of Sir Alwyn Crowe and it severed its connection with the 
Department at Uoolwich. 



On the outbreak of war in 1939 ,the bulk of the rocket team moved from 
Woolwich to the Fort. However on the fall of France in 1940 and the 
evacuation from Dunkirk, a secret.ostablishment located right jr, the 
probable line of advance of an invasion caused concern, so the staff 
were bundled off to Ahernoth in Wales where a trials range had already 
been constructed. Building continued at Fort Halstead and by 1942 it 
was ready for occupation. With P.D.E firmly entrenched in Wales and 
the fear of invasion less, it was decided that the area should be given 
to the Armament Design Establishment and the Armament Research Establishment 
as co-tenants. In the post war years atomic weapons work (A.W.R.E) was 
concentrated under Sir William Penney at the Fort as well as A.R.E and 
A.D.E, until, in 1955 A.W.P..E was transferred to the much larger and expanding 
site at Aldermaston. Later in 1962 the two establishments were combined to 
form A.R.D.E. During the succeeding years a steady transfer of the remaining 
work at Woolwich occurred. In 1974 A.R.D.E under the Directorship of 
F. H. East C.B. received the Royal Appellation (Fig 2) with the motto Scientia 
Prodest Arinis 	and indeed R.A.R.D.E has used science to advance weapon 
technology in the U.K and many parts of the world. 

Today in 1984 the reorganisation of the M.O.D is having its impact on the 
C.E.R.N organisation and R.A.R.D.E under the Directorship of Dr. T. McLean 
encompasses Groups at Chertsey and Waltham Abbey, as well as the original 
Fort Halstead Site. 

London Defence Positions 

Chapman Pincher writing in the Daily Express in 1947 helped to perpetrate the 
error of linking the origin of Fort Halstead to the Napoleonic Wars. At the 
time he wrote - Dr Penney pZar.s nez. wecpons in 780invasion Fort s  a reference 
to the production of Britain's first atomic bomb. 

In reality the Fort originates from a scheme drawn up in 1888 by a Committee 
under the Assistant Adjutant General for the defences of London. 

In the 1880's General Sir Edward Harnley, Conservative M.P. for Birkenhead and 
a leading writer on military strategy conducted a vigorous campaign in and out of 
Parliament for the adoption of measures to prevent the invasion of Britain from 
the Continent. Mr D W King forinely Chief Librarian of the Ministry of Defence 
gives many details in his note on the Surrey Defence Works of the Z-890s an 
Their Construct2on, although he is making particular reference to Box Hill. At 
the time extensive French and Russian naval building programmes had undermined 
the confidence in the ability of the Navy to safeguard the country. Hanley was 
an enthusiastic supporter of the volunteers, a movement which was essentially 
of the rapidly increasing Victorian and professional middle classes. As such 
this Movement was disliked by the regular officers from the landed gentry families. 
In the event of an invasion, Hamley believed the Volunteers could play a particularly 
valuable part In the defence of London. 

In his bock Issued in 1889 Sir Edward outlined a scheme for the establishment of a 
series of lightly fortified assembly points around London to serve as mobilization 
stations for specially trained metropolitan Volunteer units, and as focal points 
for the organisation of defence. His views were accepted in 1888 by the Goverrrent 
of the day and a confidential memorandum prepared in the War Office in July 
recommended that sites should be acquired for the erection of eZentary works. 
A defence line was mapped out running from Guildford along the North Downs to 
Halstead and Krockholt, then up the west side of Darenth Valley to Dartford and north 
of the Thames from Vange by Brentwood to North Weald (Fig 1). It was proposed to 
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build a number of storehouses which would form points dtappui for a Series 
of entrenched positions to be constructed all along the line, if the need 
arose. It seems quite clear that there was no intention of mounting guns 
in the Forts although it was noted that some of the works e.g. Pewley Hill, 
Reigate and Halstead were well sited to command the country to the front 
and to cooperate in the defence of the main positions. Others such as 
Henley Grove, Boxhill and Betchworth are retired from view and would probably 
only be of value as re.ui.ts to be held with a view to reoccupying the position 
should it have been temporarily forced near those points. Mr E Stanhope 
Secretary of State for War in his Estimate Speech of 1889, gave an outline 
of the steps the Government were taking to implement Haniley's proposals, but 
asked members in the national interest not to press him for details. The 
acquisition of the sites for these Mobilization Centres was approved and in 
1890 a further committee was appointed to prepare a detailed scheme, with 
maps, for the preparation of the defences and their manning by Volunteers 
and the Regular Army. This Committee produced a report in 1892, the year in 
which Hamley retired from Parliament. He died in the following year and 
without his advocacy, interest in the scheme flagged considerably. Although 
construction work continued for some years, no attempt was made to relate the 
training of the London Volunteers to the new defence arrangements. Spencer Wilkinson, 
a leading authority on the Volunteer movement highlighted this situation in his 
book published in 1896. Shortly afterwards the Radical MP for Kirkaldy, 
Mr Daiziel asked Parliament for an opportunity to consider the policy of the 
fortification of London. He was told that the scheme and the work in progress 
was the continiation of policy approved by Parliament. When the Bill came up 
for discussion in February 1897 Dalziel imited his re'ar:s,and a strong attack 
on the scheme was made only by Mr Lough, the member for Islington. 

During this time confidence was also returning in the ability of the Navy to defend the 
country against invasion, and slowly Hamleys scheme passed into oblivion. The 
Blue Water School completely gained the upper hand and Harnley's supporters came 
to be known in retrospect as the Blue Funk School. In 1903 the whole subject of 
the London Defence Positions was under review and it was thought desirable to 
Issue a Handbook to bring into force a provisional scheme based, with some 
modifications on that of 1892, which could be brought quickly into action if 
required. This was issued by the War Office in 1903 and has been a valuable 
source of information in writing this paper. It describes the defence line 
referred to earlier, with its base depots and lines of communications, the units 
of infantry and artillery both Volunteers and Regulars, allotted to the various 
positions, the construction of the earthworks which was to be done by civilian 
contractors in eight days, and many other interesting details. In Fig. 3 an 
extract is tabulated of thirteen small permanent works servi.r.g the purpose of 
storehouses, for keeping in reserve the necessary tools and arrurrlticn in 
peacetime, and to be used as tactical pivots in war. The sheet numbers of the 
Ordnance Survey 2in maps which include the sites are tabulated in Fig 4 
together with their grid references. 

When Haldane became Secretary of State for War in 1905 in a New Government he 
began to eliminate those features of the Army organisation not in accordance 
Wlth"Blue Water School" principles. The defence works in Surrey and Kent were 
the first to go. 

Haldane in his first Estimates speech on 8 March 1906 	described how during one 
of his reflective walks in the neighbourhood of Dorking he stumbled on one of 
these curious structures containing large amounts of ammunition and stores worth 
not less than £25,000. He was told that units had not been to the site and all 
the guns were at Woolwich. He told Parliament the sites were going to disappear root 
and branch and as fast as they could be made to disappear. 
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The Member for Reigate tried to secure the retention of the sites as national 
property but he was unsuccessful and  on 25 February 1907 the decision was 
announced to sell the sites and Earninham was sold in 1909. 

Fort EaZ-stead 

Evidence at the Lands Branch of the Ministry shows that 3 acres of land were 
bought in 1890 and a further 6 acres in 1891. Some of the contractor's 
drawings are dated 11 October 1894 with working notes added in pencil. Although 
the date of building Fort Halstead cannot be fixed precisely, it can safely be 
put at 1895 at the earliest to 1897 at the latest. Some of the drawings show 
the earthworks to contain a layer of hand-picked flints some way below the 
surface, presumably to form a bursting layer. A later drawing shows that a 
laboratory was built inside the Old Fort in 1915 and this was evidently concerned 
with the storage of ammunition during the 1914-18 war. It also shows a storehouse 
was built outside the Old Fort in 1920. Both buildings exist today as do a 
number of cottages one with double doors originally in the front wall which 
might have housed field guns. All are in use in the modern establishment. Of 
all the forts constructed, Fort Halstead was by far the most expensive, with the site 
costing £2,939 and the works £22,354. 

Whatever the fate of the other sites, Fort Halstead remained War Office property 
until 1921 and as mentioned earlier was used to store arrrnunition during the first 
World War. Evntual1y the Disposal Board advertised the sale by auction of 
Fort Halstead on Tuesday the 8 November 1921 (Figure 5). It was bought by a 
retired army colonel who then lived in the laboratory and let the cottages. He 
also used the site as a camp for 1cc1 Territori:l:, So Scout:, Girl 	uies 
and as a home for destitute refugees. For the next sixteen years the Fort remained 
in private hands until as described earlier, Brigadier McNair found it very suitable 
for munition work. When the Colonel learned the purpose for which the War Office 
needed the site he proposed to give it to the Crown gratis. However his lawyers 
persuaded him that this was needlessly altruistic and the proerty was bought at a 
reasonable valuation. 

So the property was bought back by the War Office in November 1937 and for a sum 
of about £9000 a small filling factory and test stand was obtained for at the time' 
novel rocket motor work. At the time the method of filling the rockets was to 
close one end of the tube and to fill it with a molten, sticky cement. The cordite 
charge with one end blanked off was then pushed down into the melt. This method 
demanded a lot of head room so a new building was designed to enable rockets 9ft 
long to be filled. The result was a peculiar structure that strikes the eye asone 
enters the Old Fort gateway. The building was never used for its intended purpose 
and has been known ever since as Poole's Folly after the name of the designer. It 
is in full use today as an assembly shop and has proved to be one of the most useful 
buildings in the Old Fort. Much of the early work was concerned with the mixing of 
plastic propellants, although this is not generally known or accepted. D F Runnicles 
later to become Head of the Explosives Department was one of the original researchers 
at Fort Halstead concerned with this work. 

With the transfer of staff to Wales construction work continued at the Fort and 
In 1942 most of it was complete and ready for occupation. The Design and Research 
Departments soon took occupation. 
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Fort Hastead Today 

Despite the expansion to meet the needs of a modern establishment, the Old Fort 
today is still very much the original 94 year old structure and a valuable part 
of our fascinating heritage. Some of the moat has unfortunately been filled in 
to provide additional car parking space but the majority of it still remains. 
The steep slopes of the ramparts leading to the moat still retain their 19th 
century charm (Figures 6 and 7) and the bottom of the moat (Fig. 8) is still a 
formidable obstacle. On the inner side of the ramparts (Fig.9) there is still 
clear evidence of the raised levels for observers or rifleman, offering a real 
commanding view of Sevenoaks and the Weald. An aerial photograph of Fort Halstead 
(Fig 10) shows clearly the Old Fort surrounded by _sh, beech, oa and maple trs; 
Poole's Fotley anj one of the original cott.ie 	clearly visible. 

In Springtime primroses and bluebells abound on the ramnarts and carefully protected 
in a high security area are a pyramid orchid and a bee orchid. 

Each curious flower of the Bee orchid (Ophrys Apifera) (Fig.11 ) appears to have a 
bumble bee resting on it, taking nectar. In fact, the bee is the beautifully 
marked lip of the flower, and this elaborate charade has the purpose of attracting 
a real bee, which will bring about pollination. However, in the case of British 
Bee orchids, unlike European species, the ruse is nearly always superfluous - 
the plants usually pollinate themselves before any bee appears on the scene. The 
ruse depends on the fact that the false bee resembles a female bumble bee. A 
male of the same species, attracted by the siren-like lure of this fønaie, lands 
on the lip and tries to mate with it. As it does so, the flower's two pollen 
Masses, the pollina,become attached to its head. Eventually frustrated by the 
lack of response, the bee flies off, taking the pollina with it. In its over-
excited state, it is likely to try to mate with another flower; if it does so, 
the pollina touch the flower's stigma and pollination occurs. The bee orchid 
varies enormously in numbers from year to year. 	A location that produces 
hundreds in one year, may have none at all in the following year. 

The pure pink flowers of the pyramidal orchid (Anacamptis Pyramidalis) (Fig.12) 
are one of the delights of chalk downland in rid-July, when the blooms are at 
their colourful best. It is one of the last of the downiand orchids to flower, 
and it has a wide range of colour shading, which can often be seen within a 
comparatively small area. Sometimes the plant is mistaken for the equally 
attractive fragrant orchid, whose flowers are more lilac-pink in colour; but 
the pyramid orchid can be easily distinguished by its distinctive, pyramid-
shaped spikes of flowers. 

The flower has an abundant supply of nectar in its long spur; this attracts 
day and night-flying butterflies and moths. The scent is "foxy", with a 
distinct musky overtone. 

As with other orchids, there is a complex and beautifully adapted pollination 
mechanism. The modified stamens, or pollina stick to the tongue of the insect. 
They straighten during the insets flight and are pushed directly on to the stigma 
of the next flower to be visited. In this way, up to 95% of the flowers produce 
viable seed, bearing out the contention by the 19th century naturalist Charles Darwin 
that the pyramidal çrchid i fiiely adapted for insect pollination. There is also a 
common spotted orchid Dactylorhizol Fuchsii- the orchids leaves are keeled but only 
slightly folded; the basal leaves are broader. The flower lobe is split into three 
almost equally lobes; the middle lobe is triangular and usually slightly longer than 
the others. (F.,. 133 
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Sq'irrels are a very common sight and at quiet periods pheasants are often 
seen. New buildings now have one of the largest computers in the world, the 
Cray IS, sophisticated high speed cameras and flash radiographic equipment, 
war games and hyper velocity launchers. Most of these are housed in the 
rigirial area; but the most significant expansion has taken place towards 

Star Hill on the West side of the Fort, to cater for the last renianents of 
Woolwich R & D. This has been done with care and sensitivity to blend in 
with the striking North Downs. 

Other Forts 

Remains of some if not all the other Forts still exist and all but two of 
those suth of the Thames are recorded on Ordnance Survey maps. In some 
there are many similarities to Fort Halstead particularly the twin cottages 
and the building with the double doors. Henley Grove and Posterdown belong 
to the education authorities of Surrey and Croydon respectively and they 
have been used as camping sites for their schools. Other sites are more 
or less derelict. 

Sources 

D W King Note on Surrey Defence Works 

L B Timis Notes on the Old Fort's London Defence Position 
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Handbook for the London Defence Positions, War Office 1903 
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Readers Digest Field Guide to Wild Flowers of Britain. 
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• 	 PARTICULARS, PLAN & CONDITIONS OF SALE 

OF THE 

FREEHOLD PROPERTY 
KNOWN AS 

FORT' HALS-TEAD, 
DUNTON GREEN, 

KENT, 
CONTAINING AN AREA OF ABOUT 10 ACRES. 

FOR SALE BY ALVflON 
BY 

WEATHERALL & GREEN, 
AT THE LONDON AUCTION MART, 
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