
Experimental Fluid 
Mechanics 
Second Edition 
P. Bradshaw 
A revised SI edition of a text for the mechanical 
engineering degree course student. Self-contained 
but designed to supplement other titles in the 
series which collectively cover the analytical side 
of engineering fluid mechanics. 
234 pages £1.75 hard cover £1.25 flexi cover 
International Series of Monographs on 
Interdisciplinary and Advanced Topics in Science 
and Engineering—Volume 3 

Separation of Flow 
Paul K. Chang 
Describes in detail the basic problems of flow 
separation, and shows how. by controlling the 
phenomenon, waste of energy is reduced, the 
efficiency of vehicles and machines is raised, 
and the performance of machines is safeguarded. 
796 pages £15.00 hard cover 

Applied Sciences 
Research and 
Utilization of Lunar 
Resources 
Edited by F. J. Malina 
Proceedings of the Fourth Lunar International 
Laboratory (LIL) Symposium New York 1968 
Contains papers presented at the 4th LIL Symposium 
which was organized to study the technical 
problems related to the construction of the 
manned research centre on the Moon, and to 
consider the fields in which research should initially 
be undertaken. 
199 pages £5.00 hard cover 

Progress in 
Aeronautical Sciences 
Volume 10 
Edited by D. Kuchemann et al 
Contents: 1. Problems of Thermoelasticity—W. 
Nowacki; 2. The Status of Research in Turbulent 
Boundary Layers with Fluid Injection—L. Jeromin; 
3. Calcul Numerique des Ailes en Regime Super-
sonique Stationnaire ou Instationnaire—M. Fenain; 
4. Contribution au calcul des Caracteristiques 
Aerodynamiques d'un aeronef en Ecoulement 
Supersonique Stationnaire ou Instationnaire— 
M. Enselme; 5. Les methodes d'etude au tunnel 
de tir de I'ionisation dans les sillages— 
M. Laug, M. J. Pierson and G. Stern; 6. Fluidics— 
J. W. Tanney. 
534 pages £10.00 hard cover 

Principles of 
Spaceflight 
Propulsion 
E. M. Goodger 
International Series of Monographs in Aeronautics 
and Astronautics—Volume 6, Division III 
Contents: Preface; Units; 1. Fundamentals; 
2. Energy release; 3. Chemical propulsion; 
4. Nuclear propulsion; 5. Electric propulsion; 
6. Additional propulsion concepts; 7. Summary and 
conclusions; Appendix—The Treatment of vector 
quantities. 
192 pages £3.25 hard cover 

Pergamon 

CRANFIELD INSTITUTE OF 
TECHNOLOGY 

MSc. course in Applicable Mathematics 

The Department of Mathematics is introducing an 
M.Sc. course in Applicable Mathematics in October 
1971. The course is designed for engineers and for 
managers with a scientific background who need to 
deepen their knowledge of applications of mathematics 
and gain familiarity with modern techniques. 

The course, which will be fully residential, consists 
of lectures and tutorials in mathematics together with a 
project on some topic related to the interests of one of 
the other departments of the Institute. 

Applicants with a good honours degree (or equiva
lent) in science or engineering wil l complete the course 
in one year; those with other qualifications will be 
advised to take two years. 

Further information and application forms from:— 

The Registrar (Admissions), 
Cranfield Institute of Technology, 
Cranfield, 
Bedford. 

Advice will be given on financial assistance. 

UNIVERSITY OF BRISTOL 
Department of Aeronautical Engineering 
The Department has been involved for many years 

in various branches of Industrial Aerodynamics and 
wishes to expand the work in the following fields:— 

1. Wind effects around buildings, including both the 
loads on the buildings themselves and the re
action on the wind itself, especially at ground 
level. 

2. The dynamic behaviour of bluff bodies in an air 
stream with particular reference to the oscillation 
of electric transmission lines. 

3. The response of bodies, including aircraft, to 
turbulence. 

Students would normally be candidates for a higher 
degree (M.Sc. or Ph.D.) and would receive a stipend 
equivalent in value to the existing S.R.C. studentship. 
For fuller details of this work, write to Professor A. R. 
Collar, Queen's Building, University of Bristol, BS8 
1TR. 

UNIVERSITY OF GLASGOW 
RESEARCH FELLOWSHIP 

Department of Aeronautics and Fluid Mechanics 
Applications are invited for a Research Fellowship in 

the Department of Aeronautics and Fluid Mechanics to 
form part of a small team working on Alleviation of 
Leading Edge Heating under a Ministry of Defence 
(Aviation Supply) Research Agreement. An interest in 
either the assessment of heat transfer from boundary 
layers at high speeds, or in thermal buckling, would be 
required. 

The salary would be within the range £1491 to £2040 
per annum, and appointment will be for one year in the 
first instance. 

Applications, giving details of experience and qualifi
cations, should be sent to Professor T. R. F. Nonweiler, 
Department of Aeronautics and Fluid Mechanics, James 
Watt Engineering Laboratories, The University of 
Glasgow, Glasgow, W.2., not later than 14th July 1971, 
and in reply please quote Ref. No. 5038 CX. 
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You probably never give us a thought. 
Good for you. 

ADVERTISEMENTS JUNE 1971] 

Because all the while we're taken 
for granted we must be doing our 
job properly. Which of course is 
good for us and good for you. 

Good for us because we have the 
satisfaction of knowing our 
equipment is performing as it 
should. Perfectly. 

And good for you because it's 
doing just that. 

Which is why our instruments and 
systems are fitted to 164 aircraft 

4 [THE AERONA 

types operated by 434.airlines and 
air forces in 123 countries. 

Instruments like altimeters, 
airspeed indicators, vertical speed 
indicators, director horizons, 
horizontal situation displays, fuel 
gauges, engine instruments and all 
kinds of pressure and position 
indicators. Not to mention auto
pilots, flight control systems and 
autoland equipment. 

And not only our instruments, 
UTICAL JOURNAL OF THE ROY/? L AERONAUTICAL SOCI 
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The Aeronautical Journal RAeS June 1971 

JONES. DR. S. 

Operational Experience with the SRN4 
A description of Seaspeed's experiences with the SRN4 

hovercraft from the time it entered service in 1968 on the 
Dover-Boulogne route, the difficulties experienced with skirt 
maintenance, engines and propellers, jacks, noise and vibra
tion levels. A brief rSsumi of the formation of Seaspeed. a 
wholly owned subsidiary of British Rail, the selection of 
crews and the work on the Dover Hoverport. 

The Aeronautical Journal RAeS June 1971 
LEVERTON, JOHN W. 

The Sound of Rotorcraft 
The general characteristics of the sound produced by 

rotorcraft are reviewed, with particular reference to rotor 
noise. The relative importance of rotational (discrete fre
quency) noise and broadband noise is discussed and narrow
band analysis results are presented which show the changes 
in spectral content that occur with variations in lift and tip 
speed. Measurements are also included to demonstrate the 
impulsive nature of rotor noise. 

The directivity associated with rotor noise is of major 
interest and the results of a recent full-scale test, in which a 
rotor was run "up-side-down" and the noise measured 
"under" the rotor, are given. These measurements are com
pared with those of a model rotor and the directivity derived 
from theory. 

Current prediction methods are summarised and their 
limitations highlighted. The general approach used in noise 
prediction is illustrated with reference to a specific rotor
craft design. Some problems of measuring rotor noise are 
examined, and the design of a special set of instrumentation 
to overcome these difficulties briefly mentioned. Results from 
a study into the effect of "tip-shape" on rotor noise, using 
a model rotor, are also included. 

The Aeronautical Journal RAeS June 1971 

OABBADIE, H. C 

The Design of Helicopter Powerplants 
A brief account of the progress Turbomeca have made in 

the development of propulsion units for helicopters over the 
past twenty years, from the first 140 hp Oredon to the latest 
2000 hp turbines. 

The Aeronautical Journal RAeS June 1971 

CHEESEMAN, PROFESSOR I. C. 

The Noise of Rotorcraft and Other VTOL Aircraft—A Review 
The noise made by an aircraft is increasing in importance 

as a design criterion. Although noise certification legislation 
has not been promulgated, for V/STOL aircraft target levels 
which are widely quoted in the literature suggest that 
V/STOL aircraft will have to be considerably quieter than 
the equivalent conventional aircraft. To design to these tar
gets it is necessary to understand the noise sources, to have 
prediction methods for the various classes of aircraft and to 
suggest the noise reduction which might be possible in the 
near future. This paper attempts to cover all of these points, 
but due to time limitations it is only possible to refer briefly 
to fan and jet lift aircraft and to the noise contribution from 
the shaft drive engines in rotor/propeller schemes. 

The paper concludes by attempting to illustrate the design 
penalties which could be incurred in designing to a fixed 
noise level. 
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The Aeronautical Journal RAeS June 1971 
FLINTOFF, J. L. 

The Ansty Noise Facility—Its Design, Instrumentation and 
Future Commitments 

This paper is a presentation of the Noise Research 
Facility in use at Rolls-Royce Ltd, Ansty, for the purpose of 
investigating the problems associated with fan and multi
stage compressor sound radiation. 

A description of the anechoic chamber and its absorptive 
characteristics is presented together with a discourse on the 
power drive and test control system. Also a description of 
the noise recording technique as well as the "real time" 
narrow band noise analysis system. 

The trend towards on line noise and aerodynamic data 
acquisition in the light of recent extensions of the instru
mentation equipment is presented. 

Illustrations are made of subsonic and supersonic fan 
noise together with an interpretation of the buzz saw pheno
menon. 

A brief review of the major research projects is made 
with especial reference to the flexibility of the power/speed 
envelope of the test facility 

The possible use of new plant to investigate boundary-
layer control and the employment of passive and reactive 
acoustic absorbers in the duct walls is considered. 

The Aeronautical Journal RAeS May 1971 

FURLONG. O. D. 

Fluidic Cabin Pressure Control Systems for Military and 
Civil Aircraft 

Low cost and robust fluidic circuits have for the first time 
been employed extensively in the design of cabin pressure 
controllers for both military and civil aircraft, and two such 
systems are described. Tests have shown that the standards 
of performance and the dynamic response achieved with this 
equipment are higher than with conventional pneumatic in
stallations and that they are generally equal to those obtained 
with electronic cabin pressure control systems. 

The military equipment described was developed without 
government backing but has since been flown in an RAE 
based Canberra aircraft. The civil system is also undergoing 
extensive testing on a private venture basis. 

Although in concept they have much in common with elec
tronic controllers and are somewhat more sophisticated than 
previous conventional pneumatic cabin pressure control 
systems, manufacture has been very greatly simplified by 
developing integrated fluidic circuits cast in filled hot setting 
epoxy material. 

The Aeronautical Journal RAeS June 1971 

JAWORSKI, DR. A. 

International Airports Allocation of Operating Revenues 
and Costs 

A report based on the studies of an ICAO panel on the 
economics of route facilities, covering costs allocation of 
thirteen international Canadian airports including six alter
nates to the North Atlantic service. 
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but equipment that is used all over 
the aircraft. Such as igniters, 
tacho-generators, thermocouples, 
control units and pressure switches 
on the engines. 

But instead of sitting back and 
enjoying this situation,we're busy 
thinking about the future. 
And working on things like the air-
bearing gyro, which will run more 
than 10 times longer between overhauls 
than today's gyros. 

Eventually you benefit from 
everything we do. 

But don't give it a thought. 

S M I T H S I N D U S T R I E S L I M I T E D 
AVIATION DIVISION 

Kelvin House, Wembley Park Drive, Wembley, 
Middlesex Telephone01-452 3333 Telex25366 
Telegrams Airspeed, Wembley. 
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