Farnborough Air Sciences Trust
Safeguarding Our Unique Aviation Heritage

Aviation Science & Development at Farnborough

History and Learning Briefings

A BRIEF HISTORY OF FARNBOROUGH AVIATION SITE
Part 3 : The Inter War Years 1918-1939
This is Part 3 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 & 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.

The Close of W ar
At the end of the Great War in November
1918, the total number of employees of
all types at the RAE was 5052. Inevitably,
the following decrease in numbers of staff
was rapid, and by mid 1920 the
equivalent numbers were 1380, a decline
of some 73% over the 1918 figures. So
this period, and into the 1920s, has to be
described as a retrenchment phase
through the cycles of industrial
depressions and national stringencies.

3
FAST is developing a series of briefing
on key aspects of Farnborough’s
Aviation Heritage.

These briefing notes are not intended

However, research and development
continued at the same level of quality - if
with smaller numbers - modulated by a
continuous shortage of staff and lack of
adequate funding, both of which were
caused by an incessant need for national
economy.

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

Retrenchment and Budget Cuts
Whilst the actual financial figures are not available for the percentage of the Air
Estimate Budget that was allocated to Farnborough for the War years, from 1912 to
1914 some 46% of the total Air Estimates were spent at Farnborough. Perhaps this
is not unreasonable as very little aircraft production was taking place, either at the
Factory or in British Industry, and in that time the factory built only some 46 machines,
22 of those being RE5s.

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

Four years after the War, in the 1922-23 budget, RAE received only 3.9% of the Air
Estimates. That kept relatively steady at the slightly lower figure of around 2.5% until
the two years before World War II, when the figure dropped even more to less than
1%; in 1938-39 it was just 0.6%! But perhaps, at this end of the immediate rearmament phase – started in 1935 - nearly all funds were being put into aircraft
production – particularly the Spitfire and Hurricane.
This period of ‘retrenchment’ lasted until about 1935 when the National Rearmament
Policy was instituted but, as noted earlier, the sums of money allocated to Farnborough in the Air Estimates never exceeded £487,000 – some 2.3% of the 1935-36
budget.

6. 1991 The Demise of RAE
7. Royal Engineers Balloon School
8. Royal Flying Corps
9. Royal Aircraft Factory
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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RAE Departments’ Development
Over this period from the end of The Great War, RAE continued to develop in response to the aviation needs of the country.
Individual departments also developed and sub-groups were formed as specific aviation technologies increased in importance
(e.g. Radio & Wireless, Photography etc). Also, in a similar way to the 1914-18 period, Farnborough was continuing to look far
beyond the immediate future and plan research programmes and research facilities that would satisfy aviation’s needs for the
longer term future.
In the Aerodynamics Department there was still an emphasis on the comparisons between full scale flight test results and scale
model wind-tunnel testing, and this was supported by the No 2 7 ft Tunnel which had its airspeed increased to 130 ft/sec in
1920. Theoretical studies were not neglected and, in this same year, Glauert & Gates produced a comprehensive paper on
the longitudinal stability of an aeroplane, giving formula for calculating derivatives. A second paper made a similar contribution
to the problem of periods and damping factors of aeroplane oscillations and a comparison with the observations of full scale
experiment.
Other practical research was progressing and RAE
produced a variable pitch four bladed propeller, originated
in 1915 by Barling, which was flown on a RAF 1a engine in
a BE2c test aircraft in 1919. The propeller blades could be
rotated through 10 degrees by means of a hand-wheel in
the pilot’s cockpit and an epicyclic gear mechanism.
Industry was fully informed but there was no interest from
either them or the Air Ministry; and it wasn’t until 1936,
when the American Hamilton two-pitch propeller was
offered to British manufacturers, that this earlier RAE
design was recalled – but it was all too late. However, this
RAE design was taken up by Germany as their VDM type,
using electrical operation instead of hand controlled.

Right : An experimental SE5a with a variable pitch
two-bladed propeller 1920

Helicopters, Tri-Planes and Wind Tunnel Tests
Early helicopter work started in 1919 with the
Louis Brennan designed helicopter, the
components being erected in ‘C’ airship shed at
Farnborough. This work was carried through to
tethered trial in 1924 and free flight in 1925 on
Jersey Brow.
However, not all was successful and 1919 also
saw the giant six-engined prototype tri-plane,
the Tarrant Tabor crash on take off – killing both
pilots.
In 1922, financial restrictions caused windtunnel work to be cut-back. However, perhaps
as a balance, H Glauert advanced the
knowledge of airscrew performance, both
theoretically and experimentally (R&M 786 Jan
1922) by laying out the aerodynamic theory of
the airscrew.
Above : The Brennan Helicopter in the Gamma Airship Shed c1924
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The next year the initial wind-tunnel tests
were carried out on a model of GTR Hill’s
tailless monoplane, later called the
Pterodactyl – very appropriate for the RAE –
and, for the first time on record, a model (the
Westland Yeovil) was tested in the windtunnel with rotating airscrews to simulate the
effect of slipstream.

Right : The later Pterodactyl Mk IV - June 1931

With increases in altitude for operational flying, the need for oxygen supplies to the aircrew became increasingly important.
The development of liquid and high pressure oxygen systems was transferred from Headquarters to the Physics and
Instrumentation Department in 1924. Short, large diameter, light yet shatterproof high-tensile steel cylinders were developed
that became the basis for all RAF oxygen cylinders (Stewart & Jaques Report No Inst H.1008).

Target Aircraft
In 1925 an extension of the concept of the
pilotless AT project was continued through
the
‘Larynx’
in
conjunction
with
Instrumentation department. The Larynx
was a specially designed small aircraft, fitted
with a 200 bhp Armstrong Siddeley Lynx
engine with a top speed of 193 mph, with a
250 lb bomb and 300 mile operating range.
Launch was accomplished by means of a
catapult, evolved in the catapult Section at
Farnborough.
After two years in
development, the first launch by catapult was
made in the Bristol Channel from the
destroyer HMS Stronghold. Subsequent
tests were made in the English Channel and
at Portland Bill. The tests extended through
1928 and a full range of tests was carried out
in 1929 with six aircraft in Mesopotamia
(Iraq). On the completion of these trials, it
was decided to resume work on a realistic
target-only aircraft – predominantly for Navy
gunnery exercises. This led to the
development of firstly the ‘Faerie Queen’
target and then the ‘Queen Bee’ target
aircraft.

Above : Larynx No3 on 19 Oct 1927 at HMS Stronghold

Developments in Photography
In 1929 the ubiquitous F.24 aircraft camera was designed by Air Photography Division (Harry Stringer) with the restrictions of
weight and size imposed by aircraft design policy. This camera was used throughout World War II and onwards, before being
replaced. This camera led to the developments of the F31 and F34 (1930) and the F36 in 1935.
In 1930, the Instrument and Photographic department was formed within the Physics & Instruments Department, recognising
the increased importance of Aerial Photography for both military and civil use. Similarly for gun cameras, the fixed G22 and
free G28 cameras were introduced by the Photographic Division.

Farnborough Air Sciences Trust

I

Registered Charity No. 1040199

I

www.airsciences.org.uk

Briefing No. 3

Page 3 of 4

Aviation Science & Development at Farnborough

History and Learning Briefings
No. 3 - A Brief History of Farnborough - Part 3 : 1918-1939

New Tunnels and Tanks
Meanwhile in the Aerodynamics Department, the
problem of spinning aircraft and its solution was
tackled in 1926. Firstly with a model of the
Spinning Tunnel was made, having a jet of two ft
diameter; and later the full scale version was built
with a 12 ft diameter jet. Propellers running at
high tip speeds were troubled by inefficiencies
and a method was developed by Douglas and
Perring for measuring the drag, lift and incidence
relationships of the blade elements of the
propellers when running at tip speeds of up to
M=1.3.
In 1930, the recommendation was made for a
wind-tunnel with an open test section of 24ft in
diameter to be constructed. This would allow
testing on the cooling of air-cooled and watercooled full scale engines, drag reduction experiments on full scale fuselages, experiments on full
scale airscrews and experiments on large scale
models. Work started in 1932 and on April 4th
1935 the Tunnel was opened. The first aircraft to
be tested was a Gloster Gauntlet fitted with a
Bristol Mercury engine.

Above : Early testing in the newly commissioned 24 ft wind-tunnel at Farnborough

The need for a better understanding of the hydrodynamic interactions with seaplane hulls led to the construction of the
Seaplane Tank in 1930. With a water channel 660 ft in length and a carriage speed of 40 ft/sec, scale model seaplanes could
be run down the channel in a number of water conditions, representing a wide range of sea states. The first tests were carried
out in 1933 using a dynamic model of the Singapore III seaplane by Perring and Coombes.
The increasing performance of both bi-planes and the newer monoplanes triggered a need for a higher speed tunnel and
design work was initiated in 1937. Preliminary plans were prepared for a tunnel to have a wind speed of 600 mph with a 10ft
x 7 ft working section, and this was the start of the High Speed Tunnel later converted to the Transonic Tunnel in the late 1940s.
Work was started in 1938/39 and the tunnel was capable of testing a model with a 6 ft wingspan at speeds of up to 600 mph

The End of the Period
In August 1939, a significant new Department was established which, post-war, became the RAF Institute of Aviation Medicine.
This was the Physiological Department (PL or 17 Dept.) which was to investigate the physiological conditions of high altitude
flight especially in relation to the practical development of oxygen systems, and many other ad-hoc problems which arose from
the lack of pre-war physiological research in this field since 1935.
The declaration of War in 1939 “made little fundamental change in the policy and work of the Establishment since it was the
expected culmination of what was known as the ‘Expansion Scheme’ which had been going on progressively since the adoption
of a national rearmament policy in 1935”.

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 and the Fleet Air Arm, Geoffrey Cooper (2008), ISBN 978-1-85780-306-8
Eyes of the RAF, Roy Conyers Nesbit (1996), ISBN 1-85833-389-X
Royal Aeronautical Society and Mechanical Engineers Proceedings (FAST Library)
Farnborough: A 100 years of British Aviation, Peter J Cooper, ISBN 0-85780-234-X
Negative Gravity - A Life of Beatrice Shilling, ISBN 0-9546165-0-2

Article by Dr Graham Rood 2011

Into Thin Air A History of Aviation Medicine in the RAF, Gibson & Harrison, ISBN 0-7090-1290-X
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