The Palmer Aero Products Division
B of BTR Industries Limited invite
O . applications for the undermentioned
positions to complete a small but
energetic design team at

Camberley, Surrey.

The activity at Camberley involves the design
and manufacture of lightweight laminated
structures for aircraft and other applications in
both home and export markets.

ASSISTANT PROJECT
ENGINEER (STRESS)

To be responsible for stressing and strength
approval of all designs and to undertake other
analytical or experimental work. Applicants will
preferably be in the age range 28-35 and must
have experience in the aircraft industry backed
by a qualification of at least HND level.

ASSISTANT PROJECT
ENGINEER (DESIGN)

To be responsible for initial design through to
final detail. Applicants will preferably be in the
age range 28-35 and must be familiar with
Drawing Office procedures in the aircraft industry
with a proven ability to organise work load

and possess a qualification of at least HNC level.

DRAUGHTSMAN

Required for detailed design work. Applicants
must be familiar with Drawing Office procedures
in the aircraft industry.

Applications, in writing, stating age, experience,
qualifications, and present salary, should be sent
in the first instance to:—

The Personnel Officer,

BTR INDUSTRIES LIMITED

Horninglow Road, Burton-on-Trent, Staffordshire.

University Life Assurance
Society

Established 1825 Incorporated by Royal Charter

The Society offers unique advantages for life assurance
to past and present members of Universities, Public
Schools, and similar educational institutions within the
United Kingdom, for whose exclusive benefit the Society
was established.

The Society does not pay commission for the introduction
of new business.

Special plans for Students or Young Graduates
The ‘Minimax’ Policy Reduced Premium Policy
Young Graduates’ Policy
Other plans include
‘Whole-life and Endowment Assurance
Educational Policies Children’s Policies
Pension Policies
Family Protection
Unit-linked Assurances and Annuities

4 Coleman Street, London, E.C.2
Telephone: 01-606 6225
Branches throughout the United Kingdom

Annuities

THE UNIVERSITY OF MANCHESTER INSTITUTE OF
SCIENCE & TECHNOLOGY

RESEARCH STUDENTSHIP

Applications are invited for the above post in the
Thermodynamics and Fluid Mechanics Division of the
Department of Mechanical Engineering to carry out
work on a computer simulation of an aircraft gas
turbine for predicting the engine performance under
changing operating conditions.

Applicants should possess an honours degree in
Engineering, Physics, Mathematics or Computer
Science. The successful candidate will be expected
to submit for a higher degree of the University of
Manchester.

The value of the award will be in accordance with
Science Research Council scales and will be tenable
for 2 years (with the possibility of a further extension).

Letters of application giving details of age, qualifi-
cations and experience, together with the names of
two referees should be forwarded to Professor R. S.
Benson, Department of Mechanical Engineering,
U.M.L.S.T., PO Box 88, Manchester M60 1QD.
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(¥ HAWKER SIDDELEY

Structural
Engineers
and
Stressmen

Expanding orders and new large
scale Projects are creating new
appointments for Senior and Inter-
mediate Stress Engineers, who are
looking for a Career with challenging
responsibilities and  appropriate
rewards.

Applicants for the Senior positions
should already possess a wide
knowledge of Aircraft Stressing,
whilst the Intermediate vacancies
require experience of other suitable
structural Engineering.

The Factory is situated on the out-
skirts of Chester, within easy reach
of the North Wales Coastal Resorts
and the Merseyside area.

Write in confidence quoting ref.
DC.31/A for an application form
to:—

The EMPLOYMENT OFFICER/ or
for further details telephone the
DESIGN MANAGER.

HAWKER SIDDELEY AVIATION
LIMITED,

Broughton - Chester.
Chester 24646

CRANFIELD
(Proposed Cranfield Institute of Technology)

DEPARTMENT OF FLIGHT

Applications are invited for appointment as LECTURER
to be concerned primariiy with the teaching of
MECHANICS OF FLIGHT at postgraduate level, includ-
ing the subjects of aircraft performance and stability
and control. He will also be required to conduct
airborne experimental work in the College aircraft.
Facilities are available for carrying out and publishing
personal research and also for obtaining a private
pilots' licence. Candidates shouid have a Diploma of
the College of Aeronautics or a degree in aeronautical
engineering. Practical experience of flight develop-
ment work would be an advantage.

Salary according to qualifications and experience
within scale £1240 to £2850. FSSU. The College has
an estate of modern houses and residential facilities
and consideration will be given to accommodation
requirements. Application form and further particulars
from Assistant Registrar, The College of Aeronautics,
Cranfield, Bedford.
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jomn the men

who lead

Guided Weapons
Operational
Study and
Analysis

At Stevenage, The Operational Requirements and
Analysis Department of our Guided Weapons
Division is busily thinking ahead—to ensure that
BAC are capable of meeting the demand for the
next generation of Weapons Systems and main-
taining the lead in this field in the years ahead.

In connection with this important work, we wish
to appoint a number of Senior Operational Study
Engineers. Duties will involve the consideration
of possible future Guided Weapons Systems,
related operational studies and the presentation
of work results, both technical and tactical, to
potential customers.

Candidates should have experience of Weapons
Systems development, particularly with reference
to performance estimation and analysis. For two
of the positions offered, experience in Weapons
R & D for the Royal Navy or the Royal Air Force
would be an advantage.

Engineers or Scientists with a relevant degree or
Service equivalent are invited to write or tele-
phone for an application form, quoting Ref. 1485,
to:—

Eric Buckmaster,

1485 Personne] Department,
British Alrcraft Corporation,
Guided Weapons Division,
Stevenage, Herts. Tel: Stevenage 2422
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I The Aeronautical Journal RAeS November 1969
WEIR, R. H.
| Propulsion Prospects
This tribute to an eminent aeronautical pioneer attempts
| to caich the spirit of Barnwell’s work and times by introduc-
: ing a measure of speculation, in the hope of promoting the
| . constructive controversy on which progress js largely based.
The paper deals mainly with powerplants for subsonic
I flight, but includes a passing reference to Concorde and sug-
gests that the Mach 1-15 aircraft is worth reappraisal with
modern powerplants.
| No insuperable barrier is foreseen in the evolution and
development of second and third generation advanced tech-
| nology engines. Attention is drawn to the lightweight Rostat
turbing design as a contender for serious design considera-
] tion for higher bypass ratio engines, despite the formidable
mechanical design problems presented. In the same context
| of increasing bypass ratio, the claims of the variable stagger
fan are advanced for serious consideration, extended to
| incluge the c;lﬁbﬁprop 017 yesteryear with a modern conformal
gearbox and Hyfil propeller.
Aircraft designers are invited to contribute, by investiga-
| ting the positioning of powerplants to maximise noise
attention and minimise foreign body ingestion, and by con-
| sidering unconventional installations.

I The Aeronautical Journal RAeS November 1969

I BROWN, AIR CDRE. SIR VERNON

| Flying and Accidents During and Between the Two Wars
The author tells of some of his flying experiences from
| the middie of 1915 untill tze end of ;945. J‘art of thedstoryhof
the early experimental flying work at Upavon under the
direction of Sir Henry Tizard is told. Reference is made to
I the first attempts in this country to “loop the loop” and to the
first half dozen or so airmen who carried out intentional spin-
) ning, the first in 1914 and the others all between September
and December 1915. Mention is also made of the 1912-1913
| Accident Investigation Team of the Royal Aero Club and, in
the military sphere, of the part played by the Aeronautical
I Inspection Department. Some statistics of the second war AIB
effort are given to show the important part the organisa-
tion played in 1939-1945. Some of the work of the early
| 1920s at the Instrument Design Establishment at Biggin Hill
is mentioned, including the development of the Queen Bee.

The Aeronautical Journal RAeS November 1969
SMITH, J. P.

. The Development of the Trident Serles
This paper was written in early 1967, before the Trident 2

had flown and while discussions with BEA on the Trident 3

and 3B were still proceeding. BEA finally decided that all
their Trident 3's should be to the 3B standard, with boost
engines, and placed an order in August 1968 for delivery
commencing early 1971.

The stretching of the Trident through the 1E, 2E and 3B
over the period 1959-1966 is reviewed against the back-
ground of engine thrust growth and wage escalation, and
the launching costs of each variant. The effect of escalating
costs on the DOC’s of each type is indicated. Details are
given of the design changes and refinements to increase
the range and size of the original Trident 1 from 1000 st m
to 2000 st m in the Trident 2, and from 75 seats to 150 seats
in the Trident 3.

Brief mention is also made of the 160 seat HS. 132 and
185 seat HS. 134 variants which could not be proceeded
with because of the political decision to launch such pro-
jects only in conjunction with other European countries, and
because of the decision not to proceed with the Rolls-Royce
33 1158, which was also proposed for development of the

The Aeronautical Journal RAeS November 1869
OPENSHAW, P. R.
Electric Propulsion Development

Part II. Micro-Thruster Investigation and Development
In Part | of this series of papers (published in October
AJRAeS) the development was described of a ¥ kW ion
thruster for use as one of a set of primary propulsion units to
be used for executing an orbit transter manoeuvre. Both
" during the expansion phase and when the final orbit is
attained, micro-thrusters are necessary to provlde.attltude
and position control of the satellite. This paper describes two
types of micro-thruster, each of which has particular merits
and areas of use, so that the choice of thruster for a particu-
lar miss‘on depends upon a fairly detailed specification of
the mission. This consideration and broader system concepts
will be dealt with in the final paper of the series (Part Iil).
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- ESDU -

AERODYNAMICS
DYNAMICS FATIGUE
HEAT TRANSFER STRUCTURES

The Engineering Sciences Data Unit has vacancies for
engineers in the above subject areas. To those appointed
‘we can offer an interesting and stimulating career.

The work involves the anticipation of design require-
ments, and the acquisition, analysis and possible
extension of available design data satisfying these re-
quirements. Throughout the preparation stages close co-
operation with leading specialists from research
establishments, universities and industry is maintained. The
resulting information is issued in the form of data sheets
or design memoranda as a world-wide service to the
Aeronautical, Mechanical and Chemical Engineering
professions.

Clearly these are no ordinary posts and would be likely
to appeal to graduates under 30 who have design or
research experience in the relevant fields.

If you think you could tackle one of these challenging
jobs why not fill in the form opposite and send it to me.
We could discuss the opportunities in detail either by
correspondence or in person.

Anthony J. Barrett.

PERSONAL RESUME

I
I
| am interested in the possibility of a post with ESDU [
and would welcome the opportunity of further discussion. [
I
I
I
I

QUALIFICATIONS

Return to:
Dr. A. J. Barrett (Director)

I
I
Engineering Sciences Data Unit |
Royal Aeronautical Society |
251-259 Regent Street |

London W1R 7AD |

1

CORPORATION OF DUNDEE
SALE OF AERODROME EQUIPMENT
Offers are invited for the undernoted equip-
ment which is surplus to requirements:—
1. Lighting and Visual Aids
1 set Atlas Runway Lighting, 4200 feet; 8
VAS! Units complete; 40 Paraffin Flares; 1
set Aircraft Slope Indicator (Battery).
2. Radio and Air Traffic Equipment
1 Redifon Radio Beacon G.142; 1 Murphy

Transmitter/Receiver; 2 Lafayette Wide
Band Recelvers; 2 Vortescion Tape Re-
corders; 1 Aldis Signal Lamp; 1 Visual

Identification Beacon; 1 Anemometer/Wind
Direction Indicator; 1 Zembranii Barometer
and Thermometer Unit.

3. Retuelling Vehicles
1 Bedford/Lincoln Tanker, 1500 galls, with
fuel pumps, suitable AF/TUR; 1 Bedford
Tanker, 800 galls, EX/WD, with fuel pump,
suitable AF/GAS.

4. Fire Equipment

1 Bedford Tender EX/WD, 500 galls, 250
GPM pump and foam wunit; 1 Bedford
Tender, 200 galls, and 120/180 GPM
Gwynne Pump; 1 No. 2 Foam Knapsack
Tank complete; 8-10 Ib Extinguishers CO2;
2-5 Ib Powder Extinguishers CO2; 6 Fire-
men’s Helmets, with Visors.

This equipment may be inspected by arrange-
ment with the Director of Parks, 17 City Square,
Dundee, from whom further publications may be
obtained on application.

Sealed offers, suitably endorsed, for all or
part of the equipment, should be lodged with
the Subscriber.

GORDON S. WATSON,
Town Clerk.
City Chambers,
DUNDEE.

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

CARPET =
CO LTD ?

| Dodleon Gull

Please write to Dept. RAS
LONDON: 5 & 6 Old Bailey, E.C.4. Tel: 01-248 7871 (10 lines)

NEWCASTLE-UPON-TYNE: 83-89 Blackeit St. Tel: 20321/21428
MANCHESTER: 55-61 Lever Street. Tel: 061-236 3687/8/8

Advertisements for inclusion in this section are charged
at ordinary displayed advertisement rates. (Page £90,
3 page £50, 1 page £30, { page £15. 0Odd 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 wili 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 Fieet 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, aithough every care is taken to avoid mistakes.
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~ Aluminiu
is out breadwinnet.

W hichever way you slice it, alumin-
ium and its alloys are very versatile. @ HAWKER SIDDELEY

Light, strong, highl ductive t
heat acd clocticiey, hignly resisrant to HIGH DUTY
corrosion, easy to machine. H.D.A. have ALLOYS LTD_

ol un?fitcc}iled ITXPefI:len.‘:e m ctihe produc— 89 BUCKINGHAM AVENUE, SLOUGH, BUCKINGHAMSHIRE.
oing - .
tion of light alloy forgings, die-castings, Hawker Siddeley Group supplies mechanical,

extrusions and sheet. electrical and aerospace equipment with
Write or phone for details of how  world-wide sales and service.

this advanced know-how can help provide

you with a more profitable product. : w
And we’ll send you food for thought.
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