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BRADSHAW, P. ENGLAND, K. J . 

Turbulent Boundary Layers 
Much of a designer's time is spent in estimating or avoid­

ing the effects of turbulent boundary layers. Although crude, 
boundary layer calculation methods suffice for predicting 
profile drag in the absence of separation, the prediction or 
avoidance of separation is a much more delicate business. 
Intuition and experience, supported by tunnel tests, are more 
trustworthy than the best theories. Many hours of computer 
time could be bought for the cost of a tunnel model, but the 
difficulty is that one does not know what equations to solve. 
Solving the complete Navier-Stokes equations for the fluctuat­
ing flow at each instant of time would be too much for the 
biggest computer, but taking time-averages throws away 
information about the turbulent shear stress. 

Empirical theories of the behaviour of turbulent shear 
stress have now reached the stage of using actual measure­
ments of the statistics of the turbulence, and it seems likely 
that both the theorist's and the aircraft designer's intuition 
can now benefit directly from a study of the way turbulent 
eddies behave. The lecture studies the processes by which 
the energy of the turbulent fluctuations is produced, 
transported and dissipated. 

A Hydraulic Transmission System for Powered Wind-Tunnel 
Models 

A hydraulic transmission system is evaluated as a drive 
for wind-tunnel model propellers and fans. The system 
compares favourably with existing electrical transmission 
systems and appears to have other applications in wind-tunnel 
work. 

PLEASE USE THE ORDER FORM OVERLEAF 
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If you demand an airliner that can 
fly seven days a week, every week, 
out of the world's worst airfields... 

you have to come to Hawker Siddeley. 
One of the hardest economic facts of an airline operation 

is that no airliner earns money while it is being maintained. By 
designing for progressive maintenance Hawker Siddeley help to 
cut out this dead time with the HS 748. Briefly this means the 
aircraft need never be taken out of daily service: maintenance 
can take place overnight and overhaul costs are reduced. Add to 
this the ability to use unsurfaced airstrips, complete passenger/ 
freight flexibility, fail-safe construction, a rugged design and you 
have the ideal DC3 replacement. Sales successes throughout the 
world, especially in Latin America, demonstrate that the HS 748 
is the No. 1 choice for feeder services. 

The HS 748 apart, you may not realise how large Hawker 
Siddeley is. 

Did you know, for instance, that Hawker Siddeley builds 
twelve types of aircraft, both civil and military,developed and built 
Blue Streak, the first stage European Satellite Launcher, and sup­
plies the air conditioning for the Concorde supersonic transport? 

But Hawker Siddeley also means industrial products that go 
down on the farm—haul trains—build and equip power stations 
—power and steer ships—roll roads—store heat—pack food— 
transform electricity—and maintain a daily turnover of more than 
£1 million. 

The Group has also established more than thirty international 
agreements throughout the world. 

That is what makes Hawker Siddeley a Group, with Group 
power. 

( T S ? H A W K E R S I D D E L E Y 32 Duke Street, St. James's, London, S.W.I, England 

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

fli 
Dunlop 
The world's first supersonic airliner will fly with Dunlop tyres, wheels, brakes and 
brake operating system components, jet engine controls, windscreen wiper system, 
parachute-brake release unit, and other vital operational equipment. 
Dunlop have occupied a leading position in aviation since the time of Bleriot 
— today their research and development, manufacturing and product support 
facilities rank among the finest in the world of aerospace. 

* Even the airframe and powerplant seals for Concorde—over 400 different ones-
by Dunlop Precision Rubbers Division—to be precise. 

-are Dunlop made— 

-> DUNLOP LEADERS IN AVIATION EQUIPMENT 
Over 70 different types of aircraft operated by 350 world airlines and air forces fly with Dunlop components. 

ADVERTISEMENTS MAY 1968] 4 [THE AERONAUTICAL JOURNAL OF THE ROYAL AERONAUTICAL SOCIETY 

https://doi.org/10.1017/S0001924000150870 Published online by Cambridge University Press

https://doi.org/10.1017/S0001924000150870


WfeVe gpt 
a plane to 

catch 

We're booked on the British Concorde test 
flight. Have been for eight years - ever since 
we began collaborating on her fuels and lub­
ricants research. 

In that time, we've pulled out all the stops 
to be ready. 

Made sure that our fuel can meet all the 
new supersonic requirements. 

And provided an entirely new high tem­
perature lubricant that could do the same. 

So right now, we're rarin' to go. 
But don't get the idea that we'll be getting 

off at the other end. 
Far from it. 
With whole supersonic generations coming 

up, our journey's only just beginning. 

fJP 
Shell-Mex and B.P. Ltd. Operators in the U.K. of the Shell and the BP Aviation Services. 
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BRITISH MADE 

I i 

INSERTS 
Strong durable threads 
in soft materials 
designed, developed and made in Britain. 

CROSS INSERTS OFFER • Huge Range 
of Sizes • Quick Fitting • Cheap Tooling 
• Choice of Materials • Unsurpassed Pull 
Strength • Al l normal thread forms including Metric 
sizes are available2-56 UNC to7* Whitworth and upwards 

CROSS Mfg.Co.(1938) Ltd 

A . I . D . 
a n d A . R . B . 

A P P R O V E D 

COMBE DOWN 
Tel: Combe Down 2355/8 

B A T H . S O M E R S E T Grams 'CIRCLE' BATH 

CENTENARY 
JOURNAL 

The Revised edition of the Centenary 
Journal with stiff board covers and 
incorporating the additional 
contributions published during 
1966 is now available 

364 pp and index to people, 
aircraft and aero-engines 

£4.15.0 including postage and packing 

Available only from 

The Royal Aeronautical Society 
4 Hamilton Place London W 1 
01-499 3515 

The Engineering Sciences Data Unit is looking for 
two 

IICII S I S 
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with design or research experience. Each person is 
required for a challenging position in which he can 
make the utmost use of his knowledge, experience and 
ability. He will be expected to make himself completely 
familiar with design problems in aerodynamics both as 
seen by the designer and by the research worker, through 
discussion with experts and by consulting published and 
unpublished literature. On the basis of his knowledge 
he will draw up a Data Sheet devised to provide designers 
with reliable information on the problem. He will need 
to discuss his decisions competently with a Committee 
drawn from industry, the universities and research estab­
lishments, and to work with these experts to produce a 
final document on the subject. 

Clearly this is no ordinary position. It offers continual 
and varied opportunity to acquire, extend and disseminate 
knowledge on aerodynamics in co-operation with eminent 
engineers and scientists. Attractive and progressive 
salaries, with a non-contributory pension scheme, are 
offered. 

Could you cope with the challenge of this post? If 
you think you could, and you are between 25 and 35 
and are an engineering, science or mathematics graduate, 
why not come and talk with us? 

Write in the first instance t o : -
Dr A. J. Barrett, 
Director, 
Engineering Sciences Data Unit, 
251-259 Regent Street, 
London W.l . 
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University of Salford 
DEPARTMENT OF 
MECHANICAL 
ENGINEERING 

RESEARCH 
STUDENTSHIP IN 
AERODYNAMICS 
Applications are invited for the above appointment from 
persons with a good Honours degree in Aeronautical 
Engineering or equivalent qualifications. The successful appli­
cant will be registered for a higher degree of the University 
and will work on the Aerodynamics of Slender Wings. 
The appointment, which arises from a contract currently being 
negotiated between the University and the Ministry of Tech­
nology, will carry a maintenance grant on a similar scale to 
that at present applicable to Science Research Council Research 
Studentships plus appropriate fees. 
Application forms may be obtained from Dr H. Portnoy, c/o 
Room 322/AJ. The University of Salford, Salford 5, 
Lancashire. 

CALEDONIAN AIRWAYS 
HAS A VACANCY FOR EXECUTIVE 
DIRECTOR (ENGINEERING) 
Caledonian Airways, the Scottish International 
Airline, is expanding its maintenance facility 
and planning the construction of a major main­
tenance base. 

The new facility will be required to maintain 
Caledonian's Boeing 707-320C and B.A.C. one-
eleven 500 jet fleets. 

The latest techniques involving continuous and 
progressive maintenance are being considered. 

The Company is awaiting the outcome of its 
application for scheduled North Atlantic ser­
vices and, should this application be successful, 
the maintenance base would have to take high-
capacity subsonic and supersonic aircraft re­
quirements into consideration. 

Applicants should have extensive administrative 
and engineering experience. An engineering 
degree would be a normal requirement. 

Applications will be treated in the strictest 
confidence and should be made to: The Chair­
man, Caledonian Airways, Sussex House, 
Crawley, Sussex. 

CALEDONIAN AIRWAYS 
THE SCOTTISH INTERNATIONAL AIRLINE 

APPOINTMENTS 
COURSES, ETC. 

Advertisements for inclusion in this section are 
charged at ordinary displayed advertisement rates. 
(Page £90, J page £45, J page £22 10s, J page £12). 
Odd sizes are charged at £6 per single column inch 
(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 standard size. Where 
type sizes and styles are not specified on copy, copy 
will be laid out and set in accordance with usual 
House setting styles. 

Orders and copy should be sent to the Advertise­
ment Offices, The Aeronautical Journal of the Royal 
Aeronautical Society, 36/37/38 Whitefriars St, Fleet 
St, London EC4 by 3rd week of preceding month. 

The Journal is published mid-month and advertisers 
are advised that closing date for replies normally 
should be not earlier than last week of month of 
publication. Where closing dates for replies would 
otherwise give less than two full weeks for reply, 
advertisements will be placed in earlier issue if 
space and time allows. 

Remittances—Cheques and postal orders should be 
made payable to The Aeronautical Journal of the 
Royal Aeronautical Society, 36/37/38 Whitefriars 
St, Fleet St, London EC4. 

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

UNIVERSITY OF SOUTHAMPTON 

DEPARTMENT OF AERONAUTICS 
AND ASTRONAUTICS 

One year M.Sc. Course in 
High Temperature 

Gas Dynamics and Gas Physics 

A twelve months' course beginning in October 1968, of 
theoretical and experimental study of subjects related to 
combustion and high gas flows, selected from physics and physi­
cal chemistry, will be presented in the Departments of Mathe­
matics and Aeronautics and Astronautics. 

Applications are invited from persons having honours degree, 
or equivalent qualification, in Physics, Chemistry, Mathematics 
or Engineering. The Science Research Council has accepted 
the course as suitable for the tenure of its Advanced Course 
Studentships. Part-time students may attend the course and are 
eligible to graduate at the end of a two^ear period. 

Further particulars and application forms may be 
obtained from the 

Academic Registrar, The University, 
Southampton, S09 5NH. 

I 
THE AERONAUTICAL JOURNAL OF THE ROYAL AERONAUTICAL SOCIETY] 7 [ADVERTISEMENTS MAY 1968 

https://doi.org/10.1017/S0001924000150870 Published online by Cambridge University Press

https://doi.org/10.1017/S0001924000150870


7th INTERNATIONAL SHOCK TUBE SYMPOSIUM 

FIRST ANNOUNCEMENT 
A three-day symposium consisting of six sessions of 

invited and contributed papers is being planned and 
will be held on the main campus of the University of 
Toronto. These will deal with theoretical and experi­
mental aspects of shock tube flows. 

A critical evaluation will be made of new facilities, 
driving techniques, performance, flow uniformity, 
basic physical and aerophysical data, instrumentation 
and diagnostics. 

The outlook for future research and development in 
the light of our present knowledge will be considered. 
Suggestions and enquiries are welcome. 

For further information, write to the Symposium 
Chairman, Dr. I. I. Glass, Institute for Aero Space 
Study, University of Toronto, Toronto, Canada. 

LOUGHBOROUGH UNIVERSITY 
OF TECHNOLOGY 

THE FUTURE OF TRANSPORTATION 
A course has been arranged for the week 14th-20th 

July to cover the broad field of development in 
British transportation by road, rail, air and water. The 
Course will provide an opportunity for those 
interested to discuss topics with academic and in­
dustrial experts. 

Course fee is £32 including accommodation and 
all meals. 

The Course is part of the Loughborough University 
Summer Programme which includes courses for wives 
and facilities for children of course members. 

Early applications, please, to 
The Director, University Summer Programme, 

quoting ref M3/28. 
Loughborough Leicestershire 

TRADE MARKS 
AIRCRAFT MATERIALS LTD 

STRUCTURAL MATERIALS 
and COMPONENTS 

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 

uakonoutt CARPET 
CO LTD 

2, 4 & 5, Little Britain, London E.C.1. Tel: MONarch 71/1 (10 lines) 
83-89, Blackett Street, Newcastle-upon-Tyne 1 Tel. 21428 or 20321 
55/61, Lever Street, Manchester 1 Tel : 061 236 3687/8/9 
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BRITISH AIRCRAFT CORPORATION 
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BRITISH OVERSEAS AIRWAYS CORPORATION 
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CHATTO & WINDUS 
42 Will iam IV Street, London, W.C.2. 

CROSS MANUFACTURING CO. (1938) LTD. 
Combe Down, Bath, Somerset. 

THE DECCA NAVIGATOR COMPANY LTD. 
9 Albert Embankment, London, S.E.11. 
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ELECTRO-HYDRAULICS LTD. 
Liverpool Road, Warrington. 

HAWKER SIDDELEY AVIATION LTD. 
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HIGH DUTY ALLOYS LTD. 
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IRVING AIR CHUTE OF GREAT BRITAIN LTD. 
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Shell-Mex House, Strand, London, W.C.2. TEMple Bar 1234 

SMITHS INDUSTRIES LTD. (AVIATION DIVISION) 
Kelvin House, Wembley Park Drive, 

Wembley, Middx. 

UNION CARBIDE U.K. LTD. 
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The only thing this 
pictorial display lacks 
is serious competition. 

The Mk. 6A Display Head represents Decca's 18 years of 
experience in pictorial display systems. In those 18 years 
Decca systems have logged over 3 million flying hours. 
The Decca/Omnitrac system, of which this display 
head is part, accepts VOR/DME, Doppler, Inertial 
as well as Hyperbolic inputs, all processed and fed 
to the display head by the Omnitrac computer. 
The system provides bearing and distance and ETA 
read out to any selected point, autopilot coupling, 
L/R indication and it also solves the problem of circling 
approaches. Everything, first to last, is automatic and 
so reduces flight deck workload. 
Decca/Omnitrac is the only completely'fail-safe' 
closed loop system and out-performs all rivals. DECCA 

THE DECCA NAVIGATOR COMPANY LIMITED 
LONDON 
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