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Aviation Science & Development at Farnborough

History and Learning Briefings

A BRIEF HISTORY OF FARNBOROUGH AVIATION SITE
Part 2 : The Great War 1914-18
This is Part 2 of a much abbreviated history of the Farnborough Site and contains just a small range of the
experimental research and development carried it out in its lifetime. In these brief notes, it has, unfortunately,
not been possible to mention all of the many Departments’ contributions or individual staff contributions. The
tremendous width and depth of the research and development can be obtained from wider reading – just a
few recommendations of which are made at the end of each section – most of which are available from FAST.

1914 State of Play
2nd

January 1914, the Inspection
On the
Department of the Military Wing RFC was
formed with an Inspector of Aeroplanes
(Geoffrey de Havilland) and an Inspector
of engines (Major J B D Fulton CB).
At the end of February 1914, there were
957 employees at the Factory, compared
to the 9346 in the Arsenal at Woolwich.
One of the problems in aircraft
performance at these times was the poor
quality of aircraft engines, particularly in
terms of their power-to-weight ratios and
reliability.
The factory engine department had been
busy and the first Factory engine
emerged – the RAF1 – an air-cooled V-8
loosely based on the Renault engine,
giving an output of a nominal 90 bhp from
nine litres at the relatively high rotational
speed of 1800 rpm.
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FAST is developing a series of briefing
on key aspects of Farnborough’s
Aviation Heritage.

These briefing notes are not intended

On the 23 April the engine was bench
tested for six hours at 78 bhp. Specific
Fuel Consumption was measured at 0.87
pints/bhp/hour
and
equivalent
oil
consumption at 0.055. The next month, in
an Aero-engine competition was hosted by
Farnborough, which had all of the
necessary test gear. The £5000 prize
attracted some 28 entries and was won by
the Green 6-cylinder in-line 100 hp engine,
but the power-to-weight figures were still
not attractive to aircraft designers.
Structural development of aircraft was not
neglected and in May 1914, R&M
(Research & Memoranda) No.127 was
published on the Structural Strength and
Testing research at Farnborough. This
outlined the test procedures being
undertaken to ensure adequate design
procedures for future aircraft structures.

to be a complete and comprehensive
history of the subject of the title, but are
intended to stimulate the imagination
and encourage further reading. To that
end, a ‘further reading’ list is included at
the end of each briefing. By reading a
number of different histories, written by
varying authors over a range of
timescales, a balance of the differences
can be achieved – and the reader’s
own opinions formed. But we hope that
these briefings will be an interesting
summary.
It is a continuing process and a number
of further briefings are planned.
BRIEFING SERIES
1-6 A Brief History of the Farnborough
Aviation Site
(1901 to 1991)
1. 1901-14 The Early Days
2. 1914-18 World War I
3. 1918-39 The Inter War Years
4. 1939-45 World War II
5. 1945-90 The Cold War Period
6. 1991 The Demise of RAE

Folland’s SE4

7. Royal Engineers Balloon School

In June 1914, an exceptionally advanced design was unveiled at the Factory. Designed
by H P Folland as a single-seat Scout, the SE4, as it was designated, was full of radical
ideas – variable camber wings, NACA type cowling, single ‘I’ struts etc. It had a top
speed close to 135 mph which, at that time, was quicker than the official world speed
record. Unfortunately the 160 hp 14 cylinder, two-row Gnome engine was not reliable
and was replaced by a lower power unit and the landing speed of 52 mph considered
too high for normal squadron pilots.

9. Royal Aircraft Factory

8. Royal Flying Corps
10. Edward Teshmaker Busk (Scientist)
11. Frank W Gooden (Test Pilot)
12. Samuel Franklin Cody
13.The Farnborough Wind Tunnels
14. Hermann Glauert (Aerodynamicist)
Please check www.airsciences.org.uk
for the latest list of available titles.
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Sadly, Folland’s SE4 was wrecked in a landing accident when a wheel collapsed and the aeroplane was not continued –
perhaps a lost opportunity?

Above : The Folland designed single seater Scout the SE4 in 1914 - well ahead of its time

Engine Development
In July 1914, the Factory designed RAF3 aero engine, a water-cooled 60 degree v-12 of some 200 bhp, started endurance
testing and was later put into production by the Napier Company. One of the early innovative principles that the factory took
on board was to produce detailed drawings of all of its aircraft and components which, when the necessities of war were invoked
by the Government, allowed the War Office to order the factory designed BE2c at a fixed cost of £1072-10s-0d (less engine).
Later in the year, on the 5th November 1914, the Cambridge
physicist who had done more than anybody to bring calculated
stability to aeroplane design - Edward Teshmaker Busk - met
his death in his stable aircraft design – the BE2c No.601 –
when it caught fire in the air and crashed on Laffans Plain. E T
Busk was buried four days later in the Aldershot Military
cemetery close to SF Cody, killed the year before. (Busk’s
memorial sundial is on display at the FAST Museum.)
In the meantime, the factory engine department had a new
engine on line, the RAF4, which was based on the RAF1a by
adding four cylinders to a new crankcase and which was
designed to produce the needed 150 hp range of engines.
Above : E T Busk’s BE2c

Pioneering Work
In the early part of 1915 – on February 15th – a new unit was set up at the Factory, to repair RFC aeroplanes that had been too
damaged to repair locally at RFC units. Called the Southern Aeroplane Repair Depot (SARD), it was located on Jersey Brow,
with some ten aeroplane sheds and the two airship sheds which had been vacated when the navy took over airship operations.
At the same time the Portable Airship Shed was dismantled, the lower stanchions becoming the walls of Q65 building and the
upper arches the roof of the Foundry.
On August 6th the Factory closed for three days, having been running night and day for the 12 months since the outbreak of
war, thus allowing the 4000 employees of the factory to take a well earned rest.
During this 1915 period and well into 1916, considerable research, development and experimental flying was carried out into
aerodynamics and aircraft systems. Pioneering work was carried out by Professor Gibson into the best spacing, depth and
thickness of cooling fins on air-cooled engines and the effects of airflow over the engine. This was to have significant beneficial
effects on such air-cooled engines as power outputs increased and swept capacity increased.
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The ‘AT’
In late 1916, H P Folland designed the airframe of
the first radio controlled pilot-less monoplane, an
early forerunner of the modern Unmanned Aircraft.
Professor A M Low was the originator of the radio
control system which had been built at the RFC
Experimental Works at Feltham, but his skills did not
extend to aircraft design and a request for help went
out to the Factory. It was meant as a defence
against the Zeppelins and as a flying bomb. Six
examples were built at Farnborough and sent to
Feltham for wireless installations. To disguise the
real purpose of the design, the tiny aircraft (c.20 ft
wingspan) were called ‘Aerial Targets’ – the AT.

Above : The Farnborough designed airframe for the unmanned aircraft - The AT 1917

Flight Testing Developments
At this time, there was an interesting dichotomy between full scale aerodynamic results and those obtained from wind-tunnels.
To obtain the full scale figures, Geoffrey Taylor devised and had constructed a mechanism for measuring the pressure
distribution at 20 points in flight over a BE2c wing. This allowed the scale effects of aeroplane models in tunnels to be better
understood.
In other areas of flight testing, full scale measurements were being taken of lift and drag, using a propeller stopped glide
technique. S Keith-Lucas, another Cambridge graduate – in this case a physiologist – developed the ‘Spherical Compass’
which allowed the effective use of the magnetic compass in flight.
In August 1916 the Annual Report of the Advisory Committee for Aeronautics recorded the work at Farnborough, with suitable
brevity considering the country was at war as:
i) Full scale research by experiment and observation of aeroplanes in flight as well as wind-tunnel tests on scale models.
ii) Aerodynamic tests to streamline wires, demonstrating that the resistance of ‘Raf-wires’, which were a simple, symmetrical
ellipse, was so little greater than wires of true streamline form that their universal adoption was recommended.
iii) The design and development of aircraft instruments and of bomb sight.
iv) The design and development of wireless sets
v) The design and development of variable pitch airscrews and their testing by means of the newly-constructed 70 mph
Whirling Arm.
vi) Experiments with fabrics and dopes.
vii) Testing of all metals used in aircraft construction.
viii) The design and construction of new experimental aircraft based upon new knowledge and devices.
ix) Special tests on fuels, oils, magnetos and spark plugs.
In September 1916, Henry Fowler, the Chief
Mechanical Engineer of the Midland railway
succeeded Mervyn O’Gorman as Superintendent of
the Factory. November 1916 also saw the initiation
of a significant step forward in aircraft design when
the Design requirements for aeroplanes AvP 970
was issued from the Factory as a six-page
pamphlet. At this time two very differing designs
were initiated, the Brennan helicopter and the SE5
biplane Scout.
In the last month of 1916 the Bailhache Committee
enquiry into the administration of the RFC
published, as one of its conclusions, that the Royal
Aircraft Factory should not become a manufacturing
establishment, but should concentrate on research
and development and make results available for
British manufacturers which, of course, it had
already been doing since its inception.
Left : Aerial view of the Factory Site at Farnborough c 1916
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Major F W Goode and the SE5
In January 1917, another factory test-pilot was killed, Major FW
Goode, whilst flight testing the SE5, when a port wing cellule
folded in flight. Following a design change as a result of the
accident, the third prototype SE5, A4563, was modified and this
design became one of the iconic and progressive Scout designs
of World War 1 – the Royal Aircraft Factory SE5a.
Engine development had not been ignored and the prototype
design of a 14-cylinder double row static radial air-cooled engine
– the RAF8 – was completed.
Right : The iconic and significant SE5a

The Conclusion of War
Other types of aircraft design were not neglected, and the Factory showed the speed at which it was possible to work, W S
Farren starting the design of the CE1 Flying Boat in June 1917 and flown on its first test-flight on 27 January 1918.
March 1918 saw another change in top management when W Sydney-Smith was appointed the Superintendent of the Factory
in succession to Sir Henry Fowler.
On the 1st April 1918, the Royal Flying Corps (RFC) was re-formed as the Royal Air Force (RAF) and in June, the title of the
Factory was changed to the Royal Aircraft Establishment (RAE) to avoid confusion between the Air Force (RAF) and Factory
(RAF).
In the period from 1914 -18, the Factory had built some 509 aircraft, some 85% as production aircraft for the RFC, which
included 24 Handley Page HP 0/400 bombers in 1918. In comparison, between 1911 and the end of 1913 the Factory produced
only 24 aircraft, all of them experimental, the largest number being the BE2 type.

FURTHER READING
There is much more on this fascinating period of Farnborough’s development in other FAST briefings and in :
Flight & Aeroplane of the Period (available in the FAST Library)
1866 to 1966 Royal Aeronautical Society Centenary Report
Farnborough: A 100 years of British Aviation, Peter J Cooper , ISBN 0-85780-234-X
Into Thin Air A History of Aviation Medicine in the RAF, Gibson & Harrison, ISBN 0-7090-1290-X
Article by Dr Graham Rood 2011
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