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We're on board 
the Orient Express. 

Shell and BP Aviation Services 
are suppliers of fuel and lubricants 
to Concorde at the Fairford flight 
testing establishment. 

We wish the British Aircraft 

Corporation and Aerospatiale 
France well during the aircraft's 
important Far East mission, when 
Shell Aviation fuel and BP Aviation 
lubricants will be used throughout. 

SHELL-MEX AND B.P LTD 
Operators in the U.K. of the Shell and the BP Aviation Services. 
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University of Southampton 

DEPARTMENT 

OF AERONAUTICS AND 

ASTRONAUTICS 

M.Sc. COURSES 1972/73 
HIGH 

TEMPERATURE 
GASDYNAMICS 

With application to: 
Advanced propulsion 

systems 
Heat Transfer 
Combustion 
Pollution 

ROTORCRAFT 
AND V/STOL 

AIRCRAFT 
Course includes: 
Aerodynamics and 

design of powered 
lift systems 

Dynamic effects 
Noise and Vibration 
Transport applications 

Both Courses have S.R.C. support 
Further information from: Academic Registrar, 

The University, Southampton, S09 5NH 

i l l 

UNIVERSITY OF SOUTHAMPTON 

Residential Course 
on 

ROTORCRAFT 
17-22 September 1972 

Fee (includes tuition, accommodation 
and helicopter flight) ... £50 

Details and application forms from:— 
The Administrative Officer 
Department of Extra-Mural Studies 
The University 
Southampton S09 5NH 
Telephone: Southampton 59122, Ext. 575 

! i i 

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 

DODSON BULL CARPET CO LTD 
Please write to Dept. R.A.S. LONDON: 5 & 6, Old Bailey, EC4 7JD. 
Tel : 01-248 7971. BIRMINGHAM: 164, Edmund St., »3 2HB. Tel : 
(021) 236 5862. BOURNEMOUTH: 268, Old Chrlstchurch Rd., 
BH1 1PH. Te l : 21248. BRISTOL: 2-3, Royal London House, Queen 
Charlotte St., BS1 4EX. Tel : 28857. LEEDS: 12, Great George St., 
LS1 3DW. Tel: 41451. MANCHESTER: 55-61, Lever St., M1 1DE. 
Tel : (061) 236 3687/8/9. NEWCASTLE-upon-TYNE: 90-92, Pilgrim 
St., NE1 6SG. Tel : 21428/20321. WESTCLIFF-on-SEA: 4S5, London 
Rd., SS0 9LG. Tel : Southend 46569. BRIGHTON: 2-5, North Rd., 
BN1 1YA. Tel Brighton 66402. 

Open: 9.00-5.30 Mon-Frl. Sat. 9.00-12.00 (Manchester 9.90-4.90) 

Advertisements for inclusion in this section are charged 
at ordinary displayed advertisement rates. (Page £110, 
i page £70, i page £50. Odd sizes are charged at 
£8 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 standard 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. 

Advertisements Aeronautical Journal June 1972 
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T
w

o developm
ents 

stand 
out as likely 

to determ
ine, 

m
ore 

than any other, the future 
developm

ent 
of air 

transport 
in 

the 
geographical 

area 
of 

E
urope. 

T
hese 

are, 
entry 

of 
G

reat 
B

ritain 
into 

the 
C

om
m

on 
M

arket 
and 

the 
developm

ent 
of 

quiet, 
shorter 

take-off 
civil 

transport. 
A

 
suggestion 

is 
m

ade 
of 

an 
outline 

of 
how

 
E

uropean 
air 

transport 
m

ight 
develop 

over 
the 

next 
20 

years 
w

ith 
these 

m
ain 

determ
inants 

in 
m

ind 
and 

also 
of 

the 
w

ay 
in 

w
hich 

governm
ent 

policy 
on 

airport 
developm

ent 
is already 

creating 
a fram

e 
for 

the 
future 

w
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m
ay itself 

becom
e a m

ain 
determ

inant. 
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T
he author 

describes 
how

 
during 

the battle 
for 

F
rance 

in 
1940, 

he observed 
that the R

A
F

's set piece, 
fighter 

form
ation, 

m
anoeuvres 

w
ere 

inadequate 
and 

that 
flexibility 

and 
initia­

tive 
w

ere 
essential 

to 
success. 

T
his 

w
as 

confirm
ed 

during 
the 

B
attle 

of 
B

ritain 
during 

w
hich 

attack 
in 

"finger 
fours" 

w
as 

perfected. 
In 

1942 
the 

author 
w

as 
posted 

to 
H

aw
ker 

A
ircraft 

as test 
pilot 

to 
help 

develop 
the 

T
yphoon 

and 
later 

the 
T

em
pest. 

H
e 

pioneered 
the 

ground 
attack 

operational 
techniques 

w
hich 

played 
an im

portant 
part in the A

llies 
build­

up to  D
-D

a
y, and com

m
anded 

the first 
T

em
pest 

w
ing, 

w
hich 

played 
a m

ajor 
part 

in 
the 

defeat 
of 

the 
V

1. 
T

he 
author's 

post-w
ar 

experiences 
as a test pilot 

have enabled him
 

to keep 
in 

close 
touch 

w
ith 

the evolution 
of air 

fighting, 
and he 

con­
cludes 

that 
the 

basic 
principles 

established 
in 

tw
o 

w
orld 

w
ars rem

ain 
appropriate 

to m
odern 

conditions. 
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T
he recent 

grow
th 

of 
general 

aviation 
is 

discussed. 
A

s 
w

e try 
to look 

into 
the future 

of general aviation 
in the 

w
orld 

as 
a 

w
hole, 

the 
im

portant 
single 

factor 
affecting 

grow
th 

rates 
is not 

the 
potential 

but 
the 

capabilities 
of 

the 
general 

aviation 
com

m
unity 

to 
penetrate 

the 
total 

latent 
potential. 

S
tatistically 

w
e 

could 
build 

an 
im

pressive 
history 

of 
the 

grow
th 

of general 
aviation 

in E
urope over 

the past 
decade. 
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T
he future 

requirem
ent 

for 
civil 

air 
transport 

is 
review

ed 
as 

follow
s. 

A
 

brief 
historical 

statem
ent 

on 
the 

grow
th 

of 
civil 

air 
transport 

is 
given. 

T
he present 

extrem
e 

difficulties 
facing 

the airline 
operator 

are discussed—
congestion 

on 
the 

ground 
and 

in 
the 

air—
and 

the 
continuing 

grow
th 

of 
air 

traffic. 
O

ne 
solution 

is 
to 

build 
m

ore 
conventional 

airports 
near the city 

centres. 
T

his is proving 
an extrem

ely 
expensive 

and 
alm

ost 
im

possible  
task. A

n 
alternative 

is 
to 

design 
and 

develop 
an intercity 

S
T

O
L 

or 
V

/S
T

O
L

 
air 

transport 
system

, 
the 

value 
of 

w
hich 

is 
outlined. 

A
 

brief 
description 

of 
the 

developm
ent 

of 
the 

H
arrier 

is 
given, 

and 
a 

review
 

of 
the 

w
ork 

done 
by 

H
aw

ker 
S

iddeley 
in 

its 
search 

for 
a 

solution 
to 

the civil 
air 

transport 
problem

 
is outlined. 

T
he 

character­
istics 

of the H
S

. 141 are 
described. 
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WILEY 
I NTERSCIENCE 

From our recent Wiley publications in the field of 
engineering, here are some titles of special interest 
to aeronautical engineers:— 

INERTIAL NAVIGATION SYSTEMS ANALYSIS 
by Kenneth R. Britting 
Massachusetts Institute of Technology 
The book provides a common basis for a comparison of 
the performance of various inertial system configurations. 
It uses perturbation techniques to develop linearised 
system equations. Presents a unified error analysis tech­
nique that is applicable to virtually all systems configura­
tions, and uses computer solutions to obtain accurate, 
simplified models of inertial system behaviour. 
February 1972 268 pages £7.00 

DYNAMICS OF ATMOSPHERIC FLIGHT 
by Bernard Etkin 
University of Toronto 
Describes the motion of vehicles that fly in the atmosphere, 
treating trajectories, attitude motion, and elastic distortions. 
Proceeds from a mathematical and analytical basis to the 
development of the mathematical model of flight vehicles, 
to the aerodynamic ingredient of the model, and finally to 
applications and numerical examples. 
March 1972 592 pages £8.50 

RELIABILITY TECHNOLOGY 
by A. E. Green and A. J. Bourne 
both of Systems Reliability Service 
U.K. Atomic Energy Authority, Risley, Lanes. 
The purpose of this book is to examine the problems of 
reliability against a background of cost, efficiency and 
safety. It describes the techniques for solving them, and 
deals with applications over a wide range of technological 
products and systems. The opening chapter formulates a 
definition of reliability to make it a measurable quantity 
and the following chapters show how reliability criteria, 
based on this definition, can be applied to items in many 
branches of technology. 
April 1972 650 pages £10.75 

AVIONICS NAVIGATION SYSTEMS 
edited by Myron Kayton 
TRW Systems 
and 
Walter Fried 
Autonetics 
With contributions from many eminent specialists in the 
field, the main purpose of this book is to present a unified 
treatment of the principles and practices of modern air­
craft navigation systems. Written for the navigation system 
engineer, both user and designer, and the technical 
specialist, the book is engineer-orientated and should serve 
a wide spectrum of readers. It discusses the system 
design and sensors for aircraft navigation, including prin­
ciples of operation, errors, displays, and software require­
ments, as well as the development status of new systems 
likely to be introduced in the near future. 
7969 670 pages £11.75 

JOHN WILEY & SONS LTD 
Baffms Lane Chichester Sussex'England 

LLOYD'S REGISTER OF 

SHIPPING 

Owing to expansion of the Devel­
opment Unit of the Hull Structures 
Dept. at Headquarters, the Society 
invites applications for the follow­
ing vacancies:— 

NAVAL ARCHITECT/ 
STRUCTURAL ENGINEERS 

for duties involving the solution of structural analysis 
problems and development of methods of structural 
design. Applicants should possess a high level of know­
ledge of structural theory, together with some exper­
ience in application to actual problems. Educational 
requirements are a good honours degree followed by 
research in structures, or a higher degree with a thesis 
on a structural topic. A knowledge of ship structures 
would be advantageous but is not essential. Attendance 
of a course in advanced structural theory, or employ­
ment in structural research would be of value. 

(Quote Ref. DU2/1) 

NAVAL ARCHITECT/ 
HYDRODYNAMICISTS 

to design and develop computer based motions and 
loads, predictions systems and procedures for mono 
and multi-hull ships and drill rig type structures (both 
floating and fixed). Computer Systems analysts and 
technical programmers will be made available when 
required. Applicants should possess a first or second 
class honours degree and a post-graduate degree with 
a thesis on a related topic would be advantageous. 
Experience in the field of prediction of ship and marine 
structures motions and loads is also required. 

(Quote Ref. DU2/2) 

These positions are permanent and pensionable and 
offer attractive commencing salaries commensurate 
with age and qualifications and experience. A London 
Allowance (at the rate of £180 per annum) is payable 
in addition to salary. 

Applicants should, in the first instance, forward full 
particulars of their age, education, technical qualifica­
tions and industrial experience to:— 

The Secretary, 
Lloyd's Register of Shipping, 
71 Fenchurch Street, 
London, EC3M 4BS. 
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action immediate! 
One Westland Commando 
can rush up to30 battle-
ready troops or 8,000 lbs of 
equipment and supplies to 
forward areas, and can 
evacuate up to 9 stretcher 
cases 

The C O M M A N D O ; based on the well-proven search and rescue 
and anti-submarine Sea-King— 
• Can operate in the alternative 
roles of air/surface strike search 
and rescue. 

• Has high payload and long 
range performance. 

• Is fitted with twin engines for 
safer operation over water and 
rugged terrain. 

• Has the facility for emergency 
alighting on water. 

• Embodies a fully automatic 
flight control system for night and 
all-weather operation. 

• Is equipped with doppler 
navigation system which can be 
integrated with high definition 
search and navigation radar. 

• Is capable of automatic 
transition to and from the hover, 
with hover height and position 
being held automatically. 

Westland 
WESTLAND HELICOPTERS . YEOVIL. ENGLAND 

PRINTED BY LEWES PRESS LTD. FRIARS WALK, LEWES, SUSSEX, ENGLAND, AND PUBLISHED 
BY THE ROYAL AERONAUTICAL SOCIF.TY, 4 HAMILTON PLACE, LONDON, W1V OBQ, ENGLAND. 
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