
Bedford, A. W. 

Henderson, Sqn. 
Ldr. J. M. 

White, Lt. Col. 
R. M. 

TEST PILOTS' GROUP REPRINTS 
The following is a list of the Test Pilots' Group lectures that have been printed in 

Journal. Most of them are available as Reprints. 

The Role of the Test Pilot 

Low-Speed Handling of a Slender Delta (HP115) 

the 

Flying the X-15 

Merewether, H. C. H. Erect and Inverted Spinning with Particular Reference to the Hunter (Out of Print) 

Watts, Gp. Capt. 
R.A. 

The Training of Test Pilots 

Trubshaw, E. B. Low Speed Handling with Special Reference to the Super Stall 

Symposium Flight Testing for the Certification of Civil Transport Aircraft 

Prahl.V. E. A Resume of the F-111 Flight Test Programme 

Gill, Sqn. Ldr. T. E. Thoughts on Flight Instrument Presentations 

Knight, Maj. W. J. Increased Piloting Tasks and Performance of X-15A-2 in Hypersonic Flight 

Farley, J. F. Piloting Aspects of Poor Weather Jet V/STOL 

Pinsker, W. J. G. The Theory and Practice of Inertia Cross-Coupling 

Stinton, D. The Developing Scene in British Light Aviation 

June 1964 

May 1965 

September 1965 

December 1965 

June 1966 

July 1966 

November 1967 

January 1968 

June 1968 

September 1968 

October 1968 

August 1969 

May 1970 

HISTORICAL GROUP REPRINTS 
The following is a list of the Historical Group lectures that have been printed in the 

Journal. Some of them are available as Reprints. 

Sopwith, Sir Thomas My First Ten Years in Aviation (Out of Print) 

Cave-Browne-Cave R101 and other Airships—The Process of Development 
T. R. 

Banks, F. R. 

Wills, P. A. 

Bruce, J. M. 

Goddard, Air 
Marshal Sir 
Victor 

Peckham, C 

James, T. 

Five Decades of the Aero Engine 

Air Transport Auxiliary: Its Place in Aviation History (Out of Print) 

A History of Martinsyde Aircraft (Out of Print) 

Per Ardua—Peradventure, A Contemporary Review of Innovations during the First 
Fifty Years of the RAF (Out of Print) 

Air Photography 

Charles Grey and his Pungent Pen 

Brown, Sir Vernon Flying and Accidents during and between the Two Wars 

April 1961 

August 1962 

November 1962 

June 1965 

September 1968 

October 1968 

January 1969 

October 1969 

November 1969 
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advancing 
into the 70's 

These are the advanced helicopters that the British and French 
Governments have decided will equip the Armed Forces of their 

countries, in substantial numbers, in the next decade. 

The British and French Governments have made the decision to launch production of the Sud Aviation SA.341 light 
general-purpose helicopter and to go ahead with the full development programme of the Westland WG.13 
multi-Service,.twin-engined helicopter. 

This continuing Government support:— 
•H Underlines the confidence of both Governments in the joint helicopter programme of Westland Helicopters and Sud Aviation. 
* Fully establishes the range of new helicopters for the British and French Armed Forces. 
¥ Reflects Government satisfaction with the development progress of WG.13,with the solution of SA.341 technical problems and with the 

capability of the aircraft to meet British and French requirements. 
* Highlights the strong, well-founded European capability to provide advanced helicopters that will be competitive in cost, delivery and 

performance. 
* Sets the stage for an intensive export sales drive by Westland and Sud. 

Wxpl Westland Helicopters Limited Aerospatiale (S.N.I.A.S.) 
* " I Yeovil, Somerset, England 2a20, Av.Marcel Cachin, 93 la Courneuve, France 

Partners in European Co-operation 
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Sealing Rings 
Call on Cross the specialists in design and manufacture of 
sealing rings for normal and high temperature application from 
i" to 5' or even larger. 

Moving or static. 

Materials include Alloy Steels, Nimonic Alloys, Stellite, 
Aluminium and Plastics. 

Outspringers and inspringers. 

For further information and advice contact: 

CROSS 
A.I.D. and A.R.B. approved 

CROSS Mfg Co (1938) Ltd 
Combe Down Bath BA2 5RR 

Phone: COMBE DOWN. 2355*8 
Grams-XIRCLE' BATH. 

Cranfield 
INSTITUTE OF 

CARPETS 
for aircraft, passenger reception, airline offices, flying clubs, etc. 

All leading makes of Branded Carpets 
WILTONS • AXMINSTERS -TUFTED • ORIENTALS 

at Highly Competitive contract prices 
Expert fitting service and free delivery throughout UK-

Over £200,000 stocks in our London showrooms 
Private Individuals in the aircraft industry may purchase 

from us at up to 30% DISCOUNT 

VcdzonUutt CARPET 
CO LTD 

Please write to Dept RAS LONDON: 5 ft 6 Old Bailey, E.C.4. Tel: 
01-248 7971 (10 llnetV; NEWCASTLE-UPON-TYNE: 83-89 Blackett St. 
20321/21428: MANCHESTER: 55-61 Lever St. 061-236 3687/8/9; 

BOURNEMOUTH: 268 Old Chrlstchurch Rd. 21248. 

TECHNOLOGY 

Short Course for Designer-Draughtsmen 

23rd November—11th December 1970 

For designer-draughtsmen in the aircraft 
industry, the emphasis being placed on 

practical design procedures, and to 
provide a conversion course for those 

designers previously engaged in 
other fields. 

Residential Fee £95 

Details and forms of enrolment may be 
obtained from: 

The Registrar (Short Courses), 
Cranfield Institute of Technology, 

Cranfield, Bedford. 
Telephone Bedford 51551 Telex 825072 
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The Aeronautical Journal RAeS October 1970 

CROCOMBE. F. F. 
Portrait of a Pioneer, J. D. North, 1893-1968 

John Dudley North must be almost the last of the select 
group of aircraft enthusiasts who started practical aviation in 
this country in the early years of the century. The career of 
John North divides itself into three distinct phases. First, 
his early years and active participation as an aircraft designer 
dp to the start of the Second World War. Secondly, his 
work in the field of hydraulic mechanisms as evinced by the 
power-controlled gun turret and aircraft power control units, 
and later in the development of commercial hydraulic pumps 
and motors. The third phase concerns his absorbing interest, 
in his mature years, in control mathematics and cybernetics. 

The Aeronautical Journal RAeS October 1970 

PAUL, C. H. 
The Development of Small Gas Turbines for Aircraft 

Auxiliary Power 
The historic evolution of the auxiliary power unit (APU) 

is presented. The significant events in APU field from 1947 
to the present are discussed and emphasis is given to the 
transition from ground cart auxiliary power sources to on
board auxiliary power. 

The author describes the technical evolution of the APU 
and the operational requirements that have dictated the APU 
design. The advancements in compressors and combustor 
design, the decrease in noise level,, the decreased fuel con
sumption and the improvements in specific weight over the 
past 23 years are discussed. The units that today are being 
designed for the next generation of aircraft are described. 

The Aeronautical Journal RAeS October 1970 

PERRY, Fit. Lt. G. L. 
Collision Avoidance Systems 

A considerable amount of discussion and development 
has been carried out in the USA during the past 14 years, 
and some prototype equipments sire now flying. The purpose 
of this paper is to describe the technique employed in these 
systems and to suggest an original principle as a design 
basis for a collision avoidance system. 

The Aeronautical Journal RAeS October 1970 

A Comparative Study of Aircraft Gust Analysis Procedures 
The various currently available methods of calculating 

the response of an aircraft to turbulence and of obtaining 
design loads are reviewed. Due to their relative unfamiliarity. 
the power spectral methods, which are expected to form the 
basis of a future airworthiness requirement, are discussed in 
some detail. Only static strength (rather than fatigue), 
aspects are considered. Preliminary results obtained in a 
recent series of calculations at BAC (Weybridge) for a 
typical T-tail aircraft are presented and discussed. 
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PINSKER. W. J. G. 
Direct Lift Control 

Direct lift control offers the potential of substantial 
improvements in longitudinal aircraft response. It is attrac
tive as a means of easing the task of naval pilots during 
carrier landings and may be the only solution to the 
increasingly difficult problem of maintaining adequate 
approach control with sluggish giant transport aircraft. All 
aspects relevant to the design and operation of DLC control 
are discussed and available flight and simulator test evidence 
is reviewed. These have demonstrated the feasibility of DLC 
control directly from the stick and have indicated significant 
improvement in landing control, but further work is required 
to realise the full potential of this technique. 

The Aeronautical Journal RAeS October 1970 

JOHNSON, W. E. P. 
Protection of Work in Patents and Designs 

The title of this paper illustrates immediately one danger 
of which industry must beware—that of under-rating the 
extent of protection which the laws of this country afford to 
inventors and innovators. The limitation to Patents and 
Designs implied by the title, will be exceeded and there are 
included in the paper Copyright and Trade Marks, both of 
which can contribute to the protection of industrial 
innovations. 

DUNN. S. C. 
^ Rapier 

Rapier is a very important element in our armoury of 
defence against attack from the air. At low to medium 
altitudes the attack comes from all-weather, contour follow
ing, very fast and expensive aircraft, through much more 
numerous and diverse conventional aircraft limited to fair 
weather operation, to helicopters and reconnaissance drones. 
After a brief account of the system as a whole and how it 
works, the design requirements of each of the major equip
ments are discussed. The special arrangements made for 
testing and training operators are described. Some engineer
ing features are mentioned as well as certain trials which 
are peculiar to the system. 
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CRANFIELD INSTITUTE OF TECHNOLOGY 

Short courses to be held in the 
DEPARTMENT OF PROPULSION 

Turbines for Gas Turbine Engines 
1st-6th November 1970 
7th-12th March 1971 

Engineering Experimentation-Design, Execution and 
Analysis 

15th-20th November 1970 
28th February-5th March 1971 

Gas Turbine Combustion 
22nd-27th November 1970 
23rd-28th May 1971 

Introduction to Engineering Heat Transfer 
29th November-4th December 1970 
21st-26th March 1971 

Tribology 
6th-11th December 1970 
20th-25th June 1971 

Aerodynamics and Mechanics of Compressors 
17th-29th January 1971 
25th April-7th May 1971 

Stressing and Vibrations of Turbo-Machinery 
31st January-5th February 1971 
13th-18th June 1971 

Heat Transfer in the Gas Turbine 
14th-19th February 1971 

Aircraft Gas Turbine Theory and Design 
25th April-14th May 1971 

Petroleum Fuels 
16th-21st May 1971 

Rocket Engine Technology 
6th-11th June 1971 

Gas Turbine Performance 
13th-18th June 1971 

Fundamentals of Engineering Gas Dynamics 
20th-25th June 1971 

For further details apply to: The Registrar (Short 
Courses), Cranfield Institute of Technology, Cranfield, 
Bedford. Telephone: Bedford 51551, Ext. 284. 

Advertisements for inclusion in this section are charged 
at ordinary displayed advertisement rates. (Page £90, 
i page £50, i page £30, i page £15. Odd sizes are 
charged at £6 psci, (min 3 in), part of inch counting 
as full inch.) Where size is not specified on order, the 
advertisement will be set to nearest appropriate stand
ard size. Where type sizes and styles are not specified 
on copy, copy will be laid out and set in accordance 
with the usual House setting styles. 

Orders and copy should be sent to the Advertisement 
Offices, The Aeronautical Journal of the Royal Aero
nautical Society, 184 Fleet Street, London EC4, by the 
18th of the preceding month. 

Remittances—Cheques and postal orders should be 
made payable to the Aeronautical Journal of the Royal 
Aeronautical Society, 184 Fleet Street, London EC4. 

The Society reserves the right to decline any copy or 
advertisement at its discretion and accepts no respon
sibility for delay in publication or for clerical or printer's 
errors, although every care is taken to avoid mistakes. 

PRINTED BY THE LEWES PRESS W I G H T M A N & CO. LTD., LEWES. SUSSEX, ENGLAND. AND PUBLISHED 
BY THE ROYAL AERONAUTICAL SOCIETY, 4 HAMILTON PLACE, LONDON, W1V OBQ, ENGLAND. 

https://doi.org/10.1017/S0001924000048351 Published online by Cambridge University Press

https://doi.org/10.1017/S0001924000048351


And they save you money, like everything 
we hatch in aluminium. All in the same 
H.D.A. clutch are forgings, die-castings, 
extrusions and sheet—in various shapes 
and for many uses. 
We know we can help you so drop us a line 
and we'll gladly tell you more. 

HAWKER SIDDELEY 

HIGH DUTY 
ALLOYS LTD. 
89 BUCKINGHAM AVENUE. SLOUGH. BUCKINGHAMSHIRE. 

Hawker Siddeley Group supplies mechanical 
electrical and aerospace equipment with 
world-wide sales and service. 
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