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Somewhere on this page 
is one of the best business decisions 

you'll ever make. 
Because each of these business 
aircraft is built by Rockwell 
International. In the past 38 years 
we've produced thousands of 
dependable, economical, high-
performance aircraft and space
craft. Everything from military 
fighters and business jets to 

Apollo, the ship that took man to 
the moon. 

If you'd like to know more 
about our aircraft (and why they're 
smart decisions), write forthe 
dealer or distributor near you: 
Doyle E. Bradford, Director, 
International Sales, 

General Aviation Divisions, 
Rockwell International, 
Dept. E-11, 5001 N. Rockwell Ave. 
Bethany, Okla. 73008 U.S.A. 

• 

Rockwell International 

Rockwell Commander 111 A® 
First all-new, single-engine, 
fixed-gear plane in a decade. 

Rockwell Turbo Commander 690*. 
Best all-around prop-jet at any price. 

The Sabre Series of business jets (shown 
below). There's one with the perfect 
combination of payload, performance and 

Rockwell Commander 112®. 
First all-new, single-engine 
retractable in a decade. 

Rockwell Sabre 40A*. 

^g / 

Rockwell Thrush Commander*8. 
Toughest of the world's agricultural 
planes. 

* * * • J* 

Rockwell Sabre 60® 

Rockwell Commander 685®. 
Best pressurized, turbocharged 
twin in its class. 

Distributorships are available in selected countries throughout the world. 
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British exhibitors at the Paris Air Show 
T h e 30th Par is Ai r Show will be held a t L e Bourget f rom 25th M a y to 3rd June . 
The following pages list all the British companies known to be part icipating at the 
time of going to press. Fur ther details, including a m a p of the exhibition and a plan 

of the British stands in Hall E , are on page 16. 

Hall Stand 

E632 ABBEY PANELS LTD., BAYTON ROAD, EXHALL, 
COVENTRY CV7 9DX. 
Bedworth (0203-) 311311. 311427 Abbey Panel Cov. 

Aeronautical sheet metal fabrications, toolmakers and aeronautical 
precision engineering. 

E240 AIRCRAFT FURNISHING LTD., HERSHAM STATION 
WORKS, WALTON-ON-THAMES, SURREY. 
Walton-on-Thames (093 22) 26261. 262310 Airfurn 
Walton. 

(Also at: MOOR ROAD, KILKEEL, CO. D O W N , 
N. IRELAND. 
Kilkeel (069-374) 471. 74390 Airfurn Kilkeel.) 

E512 AIRCRAFT POROUS MEDIA EUROPE LTD., 
WALTON ROAD, FARLINGTON, PORTSMOUTH P 0 6 1TD. 
Cosham (070 18) 70901. 86251 Pall Portsmouth. 

E630 AIRSCREW FANS LTD., WEYBRIDGE, SURREY. 
Weybridge (0932-) 45599. 27415 Airscrew weybg. 

E540 AIRTOUR FLIGHT EQUIPMENT LTD. 
(Airtour Products), 
ELSTREE AERODROME, BOREHAM WOOD, HERTS. 
01-953 4870. 

(Factory: MILL ROAD, CRANFIELD, BEDS.) 

E610 AUTO DIESELS BRABY LTD., COWLEY MILL ROAD, 
UXBRIDGE, MIDDLESEX. 
Uxbridge (0895-) 38262. 263835 Braby Ldn. 

E533 AVERY-HARDOLL LTD., DOWNLEY ROAD, HAVANT, 
HANTS P 0 9 2NW. 
Havant (070 12) 6422. 86144 Hardolpump Hvnt. 

Seating manufacturers. 

Aerospace and ground support filtration equipment for hydraulic, 
lubrication fuel, air and water systems. Associated sensing, indicat
ing and sampling equipment. Particle separation systems for 
turbine engine air intakes. Laboratory services for fluid sample 
contaminant analysis and element cleaning. 

Fans and blowers (axial flow, mixed flow and centrifugal—Airscrew 
and Plannair types) for all aircraft applications and allied ground 
equipment. 

Manufacturers of flying and navigational equipment for general and 
commercial aviation. Largest range of flight navigational equip
ment manufactured in Europe. Special products for aircraft 
manufacturers and airlines also undertaken. 

Aircraft electrical ground power units and turbine or diesel jet air 
starter units for all aircraft. Turbine or diesel powered automatic 
standby and no-break generating sets for emergency power supplies. 

Designers and manufacturers of aviation fuelling equipment; 
quick-release self-sealing couplings (ground and aircraft), hydrant 
fuelling equipment bulk-meters; flow meters for fuel test rigs and 
calibration purposes. 

E612 AVICA EQUIPMENT LTD., MARK ROAD, HEMEL 
HEMPSTEAD, HERTS. 
Hemel Hempstead (0442-) 4711. 82256 Avica Hemel. 

E701 BOC-AVIATION. 
British Oxygen Co. Ltd., 
THE PINNACLES, ELIZABETH WAY, HARLOW, ESSEX. 
Harlow (027 96) 29692. 81497 Oxygen Harlow. 

Piping and ducting systems and components; metallic flexible hose 
lines; bellows sealed flexible duct joints (restrained and unrestrained, 
fixed and tolerance take-up); "V" flange couplings; static metallic 
face seals; hydraulic swivel joints; support clips and bracket 
assemblies; thin gauge tubing; magnetic plugs and self-closing 
valves; all in stainless steel and other high temperature alloys. 

Design and manufacture of complete liquid and gaseous oxygen 
systems for military and civil aircraft. Cryogenic systems for 
aircraft including peak load and infra-red detector head cooling, 
fuel system explosion suppression, etc. Ground support equipment, 
liquid and gaseous oxygen and nitrogen producing plants, insulated 
storage tanks, dispensers. 

E641 

E442 

E520 

E215 

BAKELITE XYLONITE LTD., 
(Expanded Rubber & Plastics Division) 
MITCHAM ROAD, CROYDON, SURREY CR9 3AL. 
01-684 3622. 

BAXTER WOODHOUSE & TAYLOR LTD. 
SIDE, POYNTON, CHESHIRE SK12 1AH. 
Poynton (099 67) 2261. 

WOOD-

J. R. BRAMAH & CO. LTD., HOLBROOK WORKS, 
HALFWAY, SHEFFIELD S19 5GZ. 
Eckington (0246 83) 2251. 54181 Bramah Sheffld. 

THE BARDEN CORPORATION (U.K.) LTD., WES
TERN ROAD, BRACKNELL, BERKS RG12 1QU. 
Bracknell (0344-) 24511. 848250 Barden Bracknell. 

Rubazote soft expanded rubber in sheets and gaskets. Plastazote 
cross linked expanded polyethylene in sheets for sealing strips and 
gaskets, anti-vibration and sound absorption. 

High altitude pressure suits and helmets, aircraft electric heating, 
insulation, soundproofing and ducting. 

Suppliers to the aerospace industry of precision fabrications in 
titanium, nickel alloys, stainless and light alloys. Development and 
design service. 

Manufacturers of precision ball bearings. 

Telephone numbers: STD code numbers are shown in brackets after the exchange name. 
Telex numbers: Telex numbers and Answer-back Codes are shown following telephone numbers where applicable. 
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Stand 

E012 BESTOBELL AVIATION PRODUCTS LTD., FARN-
HAM ROAD, SLOUGH, BUCKS SL1 4UY. 
Slough (0753-) 23921. 84107 Bestobell SI. 

Cabin pressure and anti-icing components; silicon/glass con
nectors and bellows; hoses; Bestobell and Janitrol duct couplings; 
General Connectors products including Periseal connectors and 
Vibreaker units; metal ducting; stainless Iconel and titanium 
spinnings; fire-seals; p.t.f.e.-asbestos components; silicon extru
sions and mouldings; thermal and acoustic insulation materials. 

A14 BRITISH AIRCRAFT CORPORATION LTD., 100 
PALL MALL, LONDON SW1Y 5HR 
01-930 1020. 24353 Britair London. 

COMMERCIAL AIRCRAFT DIVISION, BROOKLANDS 
ROAD, WEYBRIDGE, SURREY. 
Weybridge (0932-) 45522. 27111 Britair Weybridge. 

(and at: FILTON HOUSE, FILTON, BRISTOL. 
Bristol (0272-) 693831. 44163 Britair Bristol.) 

GUIDED WEAPONS DIVISION, SIX HILLS WAY, 
STEVENAGE, HERTS SGI 2D A. 
Stevenage (0438-) 2422. 825125 Britair Stevage. 

MILITARY AIRCRAFT DIVISION, WARTON AERO
DROME, PRESTON, LANCS PR4 1AX. 
Preston (0772-) 633333. 67627 Britair Warton. 

Design and development of the Anglo-French Concorde supersonic 
airliner with structural components of the British aircraft being 
built at the Weybridge plant and final assembly at the Filton plant. 
Flight testing is carried out from the Flight Test Centre, Fairford, 
Gloucestershire. 

Design and production of the BAC One-Eleven 500 and 475 
short/medium haul jet airliner with final assembly at the Hum 
(Bournemouth) plant. World-wide service and spares support for 
these types, the VC 10, Viscount and Vanguard aircraft is provided 
from Weybridge and from BAC (USA) Inc., Arlington, Virginia, 
U.S.A. Strikemaster wing sub-assemblies are manufactured at 
Hum for the Military Aircraft Division. Service and spares support 
is provided for the Britannia aircraft from the Filton plant. Re
search into civil projects and member of Europlane consortium. 

Stevenage: 
Production of Rapier and Thunderbird 2 anti-aircraft weapon 
systems; Swingfire and Vigilant anti-tank systems; and Seawolf 
naval and anti-missile/anti-aircraft system. Service support of 
Rapier, Thunderbird, Swingfire and Vigilant. 
Manufacturers of a range of precision gyroscopes for inertial 
navigation and other land, sea and air applications; specialised 
plastics components for microwave electronic installations; and 
automatic test equipment for guided weapon systems and industrial 
applications. 

Bristol: 
Designers and manufacturers of scientific and communications 
satellites, sounding rockets, space systems and high speed data 
handling systems for aircraft. Advanced avionics for civil and 
military aircraft including notch aerials and electronically steerable 
phased arrays. 
Manufacturers of sub-systems and their assembly, integration and 
test for Intelsat IV communication satellites. Designers and manu
facturers of all Intelsat IV handling, alignment and transportation 
equipment. Prime contractors for Ariel IV (UK-4) satellite and 
co-contractors for PROSPERO (X-3) satellite. Attitude sensing 
systems and electronics for HEOS-A1 and A2 satellites. Industrial 
agents for Skylark research rockets. Preparation, launch and data 
analysis services. 
Data handling systems for Concorde, Phantom, C130, Tracked 
Hovercraft etc. 
Service support for Rapier, Swingfire and Seawolf weapon systems 
launch equipment, the Bloodhound weapon system and the Jindivik 
target aircraft system. 

Refurbishing of Canberra interdictor/reconnaisance aircraft for 
export. Refurbishing of Lightning supersonic ground attack fighter 
for the R.A.F. Sub-assembly and final assembly of the Jet Provost 
T. Mk. 5 basic trainer for the R.A.F. and BAC 167 Strikemaster 
strike/trainer for export. Major sub-assembly and final assembly 
and production of the Anglo-French Jaguar supersonic tactical 
fighter. Joint design and development of Anglo-German-Italian 
Panavia Multi-Role Combat Aircraft. 

631 BRISTOL COMPOSITE MATERIALS ENGINEER
ING LTD., AVONMOUTH ROAD, AVONMOUTH, BRISTOL 
BS119DU. 
(027 52-) 4821. 44207 Rolcom Avmth. 

Manufacturers of aircraft overload fuel tanks, aero engine com
ponents, radar scanners, practice bombs, aircraft structures, light 
weight armour, glass wound Epoch pipe and other components in 
reinforced composite materials including carbon fibre. 

623 BRITISH HOVERCRAFT CORPORATION 
OSBORNE, EAST COWES, ISLE OF WIGHT. 
Cowes (0983-82) 4121. 86190 Brithover Cowes. 

Design, development and production of a wide range of hovercraft 
from 3 to 200 tons, special ACV applications such as hoverpallets 
and off and on the road transporters and Black Arrow satellite 
launchers. Specialised electronics and experimental research. 

D560 BRITISH INSULATED CALLENDER'S CABLES 
LTD., P.O. Box No. 5, 21 BLOOMSBURY STREET, LONDON 
WC1B 3QN. 
01-637 1300. 23463 Bice London. 

(Also: Prescot, Lancs.) 

Aluminium rods, strands, strips and wires; copper wires, bars and 
strips; electrical insulating materials, wires, cables and fiexibles; 
solders, fluxes, radio masts and towers. 

Chalet BRITTEN-NORMAN (BEMBRIDGE) LTD., BEM-
A17 BRIDGE AIRPORT, ISLE OF WIGHT. 

Bembridge (098 387) 2511. 86277 Britnor Bembridge. 

Design, development and production of BN-2A Islander, 
Defender and BN-2A Mk HI Trislander aircraft. 

BN-2A 
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Leadership 
British Aircraft Corporation designs and builds leaders in every field of Aerospace. Concorde-with Aerospatiale France 
-wil l halve the world in size with supersonic services; One-Eleven 475 brings mainline jet services to the small fields; 
Europlane-with Saab of Sweden, MBB of Germany and Casa of Spain-will bring the boon of Quiet Take-Off and Landing to 
the world's airports; Jaguar-with Dassault/Breguet-is the most cost-effective tactical support aircraft in production today; 
MRCA-with MBB and Aeritalia-is Europe's most important military aircraft, while Strikemaster has already been chosen 
by nine nations for ground attack and training. Rapier has revolutionised the concept of missile defence against tree-top 
aircraft attacks, just as Swingfire has changed the balance of power in the ground fight against tanks. We can say little of 
the surface-to-air Seawolf and helicopter-borne air-to-surface CL834 weapon systems, save that each is a world leader 
in its class. BAC's Space programmes are, beyond challenge, the most successful in Europe and include BAC teamwork on 

Intelsat IV with Hughes Aircraft and on the Space Shuttle with North American Rockwell. 

A 
BRITISH AIRCRAFT CORPORATION 

lOO PALL MALL LONDON SW1 
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KDJV.... modem 
H.D.A. make modern metals 

remarkably versatile. 
W e forge, cast and extrude 

components for practically every 
industry, from the homely gas cooker 
to the sophisticated Concorde. 

In most of the advanced 
developments where metal is used, you 
will find that the technical skills and 
metallurgical expertise of H.D.A. have 
been appl ied. 

H.D.A. aluminium alloy gravity and pressure die castings 
are used in the engine ol the Vauxhall Viva. 

The burners on this new gas cooker are 
pressure die cast in an H.D.A. aluminium alloy. 

Advertisements Aeronautical Journal April 1973 
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metals for industry 
All this experience can be working 

for you —advising on design, the correct 
metal and, above all, the most 
economical use of our processes for 
your particular application. 

HAWKER SIDDELEY 

HIGH DUTY 
ALLOYS LTD. 
69 BUCKINGHAM AVENUE, SLOUGH, BUCKINGHAMSHIRE. 

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

The rotor of the M .S.E. high speed centrifuge 
is forged by H.D.A. in a titanium alloy. 

H .D.A. forgings in aluminium alloy and stainless steel 
are used in the construction of the SR.N4 Hovercraft. 

H.D.A. are major suppliers of aluminium alloy forgings and 
extrusions for the military Medium Girder Bridge. 

H.D.A. forgings in aluminium, titanium, steel and nickel base alloys and 
H.D.A. aluminium alloy extrusions are used extensively throughout Concords. 
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£Millions 
can be saved in 

now available 
-progress in practical application 

The drive to link new Industrial Technologies 
with Management 

Tribology 
' Probably £500 million per year can be saved 
by the application of existing knowledge. 
This is significant both for the economic well-
being of the nation and the reputation of UK 
engineering products.' 

H. Peter Jost.CBE, 
(Chairman, DTI Committee on Tribology) 

Tribology is the science and technology of 
interacting surfaces, i.e. rubbing, sliding and 
rolling, and includes the design of bearings, the 

application of lubricants and the environments 
in which surfaces interact. 

By bringing together the expertise of the 
mechanical engineer, the metallurgist, the 
lubrication engineer, the physicist and the 
chemist, tribology enables greater reliability 
and durability to be built into any product. 

Tribology Centres at Leeds, Risley and 
Swansea, in addition to the National Engineer
ing Laboratory at East Kilbride, have already 
successfullyassisted more than 1000 industrial 
firms, in many cases to increased profitability. 
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Data sheets and a comprehensive hand
book are in preparation, to make easily digested 
information available to designers, draughts
men, operational and maintenance staff. Many 
courses in the subject have also been created 
at universities and technical colleges. 

Terotechnology 
'On maintenance alone £550 million per 
year can be saved ' 

Major-Genera I Sir Leonard Atkinson, KBE, 
(Chairman, DTI Committee for Terotechnology) 

Terotechnology is concerned with the 
installation, commissioning, maintenance, re
placement and renewal of plant, machinery 
and equipment, and the feedback of informa
tion to design and operation. 

Corrosion 
It has been estimated (Hoar Report) that 

about £300 million a year could be saved if 
existing corrosion protection technology were 
more widely applied in design and operation. 

Materials handling 
Is the technology of economically and 

safelymovingandstoringmaterials.lt is of vital 
concern to the manufacturing, service and 
distribution industries. 

The National Materials Handling Centre at 
Cranfield provides courses, information, advice 
and research for equipment manufacturers 
and users. 

EVENTS 

Terotechnolosy Conference (theme 
- New Ideas for Industrial Cost Reduction), 
Bristol, May 9-12, 1973. Tickets from the 
Institution of Plant Engineers. 

5 t h In ternat ional Ma te r ia ls Hand
l ing Exhibit ion, Kelvin Hall, Glasgow, 
May 14-19,1973. 

Corrosion and Corrosion Protection 
Conference (with emphasis on pressure 
vessels). The Institution of Mechanical 
Engineers, London, May 16-17, 1973. Admis
sion by ticket. Open to all. 

Tribology Exhibit ion (in conjunction 
with publication of designers' Tribology 
Handbook), Design Centre, London, July 1 1 -
August4,1973. 

E U R O T R I B 73-Tribology and Reliability, 
First European Tribology Congress, September 
25-27, 1973. Details from the Institution of 
Mechanical Engineers. 

In ternat ional C o n f e r e n c e - Packages, 
Pallets and Containers in International Trade, 
Royal Garden Hotel, London, November 8-9, 
1973. Details from The Institute of Materials 
Handling. 

' A common feature of these industrial technologies is that for each of them there is a large 
stock of existing knowledge arising from past research, much of it funded by Government. 
Increased application of this knowledge offers the prospect of very considerable improve
ments in industrial efficiency. The total potential savings to industry could amount to £1500 
million a year, f Gilbert A. HuntcBE, 

(Chairman, DTI Committee for IndustrialTechnologies) 

I 1 
Department of Trade and Industry (M4) Room 540, Abell House, John Islip Street, London SW1P 4LN 
Name-

Position in Company. 

Company 

Address 

(BLOCK CAP.TALS PLEASE) p|ease ^ J m e j n f 0 r m a t j 0 | | „ „ ; 

Tribology 1Q Terotechnology2 Q Corrosion 3 • 

Industry. 

Materials Handling4H 

I am particularly interested in: 
Advisory Centres and Services 5 • Literature 6 • 

Courses and Events 7 • Films 8 f j 

THE COMMITTEE FOR 

Industrial Technologies 
c.c. 

Issued by the Departmentof Trade and Industry 
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Hall Stand 

E540 BURNDEPT ELECTRONICS (E.R.) LTD., ST. FIDELIS 
ROAD, ERITH, KENT. 
Erith (032 24) 39121. 

E410 BURNLEY ENGINEERING PRODUCTS LTD., 
WIDOW HILL ROAD, HEASANDFORD INDUSTRIAL ESTATE, 
BURNLEY, LANCS. 
Burnley (0282-) 20111. 63157 Bep Burnley. 

E515 CANNON & STOKES LTD., VIKING WORKS, LYON 
CLOSE, AYLESTONE LANE, WIGSTON, LEICESTER LE8 1BN 
Leicester (0533-) 881181 341341 Canstokes Lstr 

E531 CHELTON (ELECTROSTATICS) LTD., MARLOW, 
BUCKS 
Marlow (0628-4) 2464. 

E622 COURTAULDS LTD., 
Carbon Fibres Unit, 
P.O. Box 16, COVENTRY CV6 5AE. 
Coventry (0203-) 88771. 31538 Courtaulds Cov. 

E731 THE DECCA NAVIGATOR CO. LTD., DECCA HOUSE, 
ALBERT EMBANKMENT, LONDON SE1 7SW. 
01-735 8111. 28588 Decca Ldn. 

E731 DECCA RADAR LTD., DECCA HOUSE, ALBERT EM
BANKMENT, LONDON, SE1 7SW. 
01-735 8111. 28588 Decca Ldn. 

E525 DELANEY GALLAY LTD., EDGWARE ROAD, 
CRICKLEWOOD, LONDON NW2 6LD. 
01-452 6491. 263499 Delanair London. 

{Also: TRENT WORKS, DERBY STREET, BURTON-ON-
TRENT, STAFFS. 
Burton-on-Trent (0283-) 66661. 34400 Delanair 
Burton. 

E525 DELANEY GALLAY LTD., MARKET SQUARE, BIGGLES
WADE, BEDS. 
Biggleswade (076 73) 2094. 82419 Delanair Bwd. 

E444 DONCASTERS BLAENAVON LTD., FORGE SIDE, 
BLAENAVON, MONS. NP4 9XG. 
049 535345. 497124. 

E444 DONCASTERS MONK BRIDGE LTD., WHITEHALL 
ROAD, LEEDS LSI 1PE. 
Leeds (0532-) 32066. 557414. 

E730 DOWTY GROUP LTD., ARLE COURT, CHELTENHAM, 
GLOS. 
Cheltenham (0242-) 21411. 43176 Dowty Cheltnm. 

DOWTY ROTOL LTD., CHELTENHAM ROAD, GLOS. 
Gloucester (0452-) 21511. 43246 Dowtyrotol Glos. 

DOWTY BOULTON PAUL LTD., WOLVERHAMPTON 
WV9 5EW. 
Fordhouses (0902 78) 3191. 338220 Dowty Wton. 

DOWTY ELECTRICS LTD., CHELTENHAM ROAD, 
GLOUCESTER GL2 9QH. 
Churchdown (0452-) 712424. 43246 Dowtyrotol Glos. 

DOWTY FUEL SYSTEMS LTD., ARLE COURT, CHELTEN
HAM, GLOS. 
Cheltenham (0422-) 21411. 43176 Dowty Cheltnm. 

DOWTY SEALS LTD., ASHCHURCH, TEWKESBURY, 
GLOS. 
Tewkesbury (0684-2) 2271. 43163 Seals Ashchurch. 

U H F and VHF personal and flotation search and rescue beacons. 
SARBE, U H F and VHF mobile radio telephone equipment. 

Sheet metal fabrication engineers. Manufacturers of components 
for gas turbine and rocket motors; manufacturers of honeycomb 
and fibrous metal type seals and noise attenuation equipment for 
gas turbines. Specialists in high temperature brazing. 

Nozzle guide vanes 

Suppliers of antenna systems and static discharges and antenna test 
equipment. 

Manufacturers of Grafil high performance carbon fibres and 
derived products. Material supplied in three modulus ranges as 
continuous fibre, long staple and short staple fibre, preimpregnated 
unidirectional tape and sheet, moulding and extrusion products. 

Patentees and manufacturers of Decca Navigator system; ground 
transmitters for aerial navigation and survey; airborne radio 
navigation equipment for fixed wing and rotor aircraft. Non-
directional beacons, ground and air ILS, Doppler equipment, 
fixed-wing airborne VHF Nav/Comm equipment. 

Manufacturers of all types of radar equipment for aviation, defence, 
marine and air traffic control applications. 

Cabin air conditioning heat exchangers; fuel and air cooled oil 
coolers; fuel heaters; stainless steel and nickel alloy engine honey
comb seals; honeycomb structures; air, fuel and hydraulic ducting 
and pipe work systems; high temperature acoustic insulation;anti-
vibration mounts and mounting systems; vacuum and salt bath 
brazing; heat exchangers overhauled and repaired. Cooling 
systems for electronic equipment. 

Thermal insulation blankets; tantalum—Microbestos—fire/flame 
breakout shields; hot creep formed titanium products; light gauge 
fabrications in titanium alloy/stainless steel and Inconel: fluid 
formed pressings; custom built tadpole seals; development of 
acoustic panelling. 

Forged, rolled, profiled and machined rings and other forgings in 
stainless steel, nickel-based alloys and titanium. 

Precision forged turbine and compressor blades and other precision 
forgings in stainless steel, nickel-based alloys and titanium. 

Aircraft equipment. 

Aircraft equipment including propellers, variable-pitch fans, under
carriages, air turbines, gearboxes, winches, hovercraft fans, fuel 
proportioners and various hydraulic and electro-hydraulic units. 

Designers and manufacturers of power operated flying controls and 
systems; industrial hydraulic pumps, motors and systems; special
ised electronic test equipment. 

Manufacturers of aircraft electrical equipment, including switches, 
solenoids and indicators. 

Design and manufacture of fuel systems and fuel control system and 
system components for turbo-jet and turbo-prop engines for air
craft. 

Bonded seals for hydraulic pipe couplings and flange sealing; " O " 
and " U " and square section seals, all-metal seals and anti-extrusion 
rings; rotary shaft seals; Strudand Seloc leakproof bolts and lock 
washers; grommets, rubber mouldings and rubber to metal bond
ing, etc. 
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Hall Stand 

E620 DUNLOP LIMITED, DUNLOP HOUSE, RYDER STREET, 
ST. JAMES'S, LONDON, S.W.I. 
01-930 6700. 21451 Dunlop London. 

AVIATION DIVISION, 
HOLBROOK LANE, FOLESHILL, COVENTRY CV6 4AA. 
Coventry (0203-) 88733. 31677 Dunlop Coventry. 

POLYMER ENGINEERING DIVISION, 
EVINGTON VALLEY ROAD, LEICESTER LE5 5LY. 
Leicester (0533-) 730281. 34397 Polyeng Lestr. 

PRECISION RUBBERS DIVISION, 
ASHBY ROAD, SHEPSHED, LOUGHBOROUGH, LEICS. 
Shepshed (050 95) 2151. 34461 Pr Shepshed. 

E555 E.M.I. ELECTRONICS LTD., BLYTH ROAD, HAYES, 
MIDDLESEX. 

01-573 3888. 22417 EMI Hayes. 

A28 EUROPLANE LTD., BROOKLANDS ROAD, WEYBRIDGE, 
SURREY 
Weybridge (0932-) 45522. 

E623 F.P.T. INDUSTRIES LTD., THE AIRPORT, PORTSMOUTH 
P03 5PE. 
Portsmouth (0705-) 62391. 86106 FPT Portsmouth. 

E640 FAIREY HYDRAULICS LTD., CRANFORD LANE, 
HESTON, HOUNSLOW, MIDDLESEX. 
01-759 2666. 22230 Fairey Heston. 

E542 FERRANTI LTD., 
Edinburgh Division, 
FERRY ROAD, EDINBURGH EH5 2XS 
031-332 2411. 72114 Ferranti Edin. 

FERRANTI LTD., HOLLINWOOD, LANCASHIRE. 
061-681 2000. 667044 and 667402 Ferr Holld Mchr. 

E514 FIELD AIRCRAFT SERVICES LTD., No. 2 MAIN
TENANCE AREA, HEATHROW AIRPORT-LONDON, HOUNS
LOW, MIDDLESEX. 
01-759 2141. 23904 Fieldair Hnslw. 

E510 FINE TUBES LTD., ESTOVER WORKS, CROWNHILL, 
PLYMOUTH PL6 7LG. 
Plymouth (0752-) 75851. 45252 Finetube Plymth. 

E642 FIRTH BROWN LTD., ATLAS WORKS, SHEFFIELD 
S4 7US. 
Sheffield (0742-) 20081. 54279 Firth Brown Shefd. 

(Also: 11 HAMILTON PLACE, PICCADILLY (HYDE 
PARK CORNER), LONDON W1V 9FG.) 

E642 THE FIRTH-DERIHON STAMPINGS LTD., DARLEY 
DALE, N R . MATLOCK DE4 2JB. 
Darley Dale (062 983) 3621. 37137 Firth-Dron Mtlk. 

E554 FLIGHT REFUELLING LTD., WIMBORNE, DORSET 
EH21 2BJ. 
Wimborne (020 122) 2121. 41247 Refuelling Wim. 

Aeronautical Journal April 1973 

Manufacturers of components for the aerospace industry. 

Aircraft landing wheels, tyres and brakes; anti-skid systems, 
hydraulic components, windscreen clearance, pneumatic systems, 
engine components, flexible pipes, de-icing systems including 
cockpit floor heating; electrical components and ground equipment. 

Metalastik rubber-bonded-to-metal flexible bearings, flexible 
couplings, anti-vibration and shock mountings; convoluted and 
shaped hose, brake hose. 

" O " rings, cabin and door seals, sleeves, bushes, diaphragms, 
gaskets, rubber mouldings and extrusions in synthetic and silicon 
rubbers, rubber to metal bonded parts, inflatable seals, radio seals, 
silicon hose couplings, coated fabrics, fire seals; specialists in 
prototype work. 

Designers and manufacturers of radar, radio and electronic equip
ment, all types, for use in aircraft and guided weapons, army field 
use and naval operations. Airborne television equipment. 

Four nation consortium comprising British Aircraft Corporation 
(U.K.), Casa (Spain), Messerschmitt-Bolkow-Blohm (West Ger
many) and Saab-Scania (Sweden). QSTOL airliner project powered 
by two high bypass ratio engines and of 180^200 passenger 
capacity. 

Flexible crash-resistant fuel tanks; self-sealing coverings for flexible 
and rigid tanks; synthetic rubber moulded components; light
weight flame-proof coverings; Hy-Clad and Hycadamp rubber/ 
metal bonded laminates; collapsible containers for air freight; 
helicopter pontoons and waterproof floors. Fuel/oil and oxygen 
couplings, helicopter flotation equipment installations and inflatable 
fabrications. Member firm of the Westland Group. 

Aircraft hydraulic powered flying control systems; hydraulic 
filters and servo-valves. 

Inertial navigation and attack systems; angle of attack systems; 
automatic chart displays; integrated display systems; multi-mode 
radars for strike and interception; gyroscopic weapon aiming 
systems; airspace intertial references; electronic components. 
Laser for ranging and marked target seeking. 

Air traffic control systems; aircraft instruments; inverters; 
helicopter and VTOL flight systems; guidance control and data 
processing systems for guided weapons; airborne digital computer 
systems; air training simulators; cathode ray tube display systems; 
integrated circuits. 

Overhaul, repair and maintenance of corporate, executive medium 
and heavy aircraft (major modifications and conversions, com
ponents and assemblies); Rolls-Royce Dart engines, Dowty Rotol 
and Hamilton Standard propellers; instruments and ancillaries; 
sale of aircraft, engines, propellers, etc; on-site technical support 
and general aircraft/airport consultants. 

Stainless steel, nickel alloy and titanium tubing for aircraft 
hydraulic lines, fuel lines, engine components and heat exchangers. 

Forgings in carbon, alloy, stainless and heat resisting steels; 
billets and black and bright bars; rolled rings; vacuum and electro-
slag remelted steels; vacuum induction melted alloys. 

Drop and press forgings in alloy, stainless heat resisting and creep-
resisting steels, nickel based alloys and titanium alloys. 

Inflight refuelling; airborne towed target systems; drone aircraft; 
special purpose airborne winches. Fuel, air, hydraulic and water 
systems components including; shut-off, control, relief, vent and 
non-return valves; actuated and motorised cocks and ball valves; 
level sensors, couplings (flexible and rigid); also for missiles, test 
equipment and ground installations. Dry contact magnetic reed 
switches, solid-state relays, timers, proximity devices and keyboard 
components. 
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E600 GEC-MARCONI ELECTRONICS LTD., MARCONI 
HOUSE, CHELMSFORD, ESSEX. 
Chelmsford (0245-) 53221. 99201 Marconi Chlmsfd. 

MARCONI RADAR SYSTEMS LTD., CROMPTON WORKS, 
CHELMSFORD, ESSEX. 
Chelmsford (0245-) 67111. 

MARCONI COMMUNICATIONS SYSTEMS LTD., MARCONI 
HOUSE, CHELMSFORD, ESSEX 
Chelmsford (0245-) 53221. 

MARCONI-ELLIOTT AVIONIC SYSTEMS LTD., AIRPORT 
WORKS, ROCHESTER, KENT. 
Medway (0634-) 44400. 

MARCONI SPACE AND DEFENCE SYSTEMS LTD., THE 
GROVE, WARREN LANE, STANMORE, MIDDX. 
01-954 2311. 

E.A.S.A.M.S. LTD., FRIMLEY ROAD, FRIMLEY, CAM-
BERLEY, SURREY. 
Camberley (0276-) 63377. 

MARCONI INSTRUMENTS 
ALBANS, HERTS. 
St. Albans (0727-) 59292. 

LTD., LONGACRES, ST. 

G.E.C. OVERSEAS SERVICE LTD., KEMBLE HOUSE, 
KEMBLE STREET, LONDON WC2B 4AJ. 
01-836 8000. 

The principal operating company of GEC-Marconi Electronics 
Ltd., is The Marconi Company Ltd., uniting the following com
panies: 

Complete radar systems capability for all air defence, air traffic 
control and shipborne defence applications. Product range includes 
every type of equipment in the radar field and is the most com
prehensive in the world; fighting vehicle systems. 

Complete h.f. point-to-point, microwave and tropospheric scatter 
communications systems; complete space communications earth 
stations; message switching systems and digital and data trans
mission systems; mobile communications systems; complete sound 
and vision broadcasting systems; specialised components. 

Airborne navigation and communication systems; electro-optical 
systems; special-purpose radars; intruder detection systems; 
neutron and X-ray devices; aircraft tracking systems; flight control, 
engine control, fuel management and flight instrumentation 
automatic test equipment. 

Research, development and production of advanced electronic 
equipment. Satellite communication. Spacecraft, satellite elec
tronics and launch vehicle systems. Simulators and trainers. 
Military communications. Weapons guidance systems. Fighting 
vehicle equipment. Microwave and Electronic Counter Measure 
(ECM) systems. Underwater weapons. 

Advanced project and system studies and management for defence, 
space and industry. 

A wide range of electronic measuring instrumentation from d.c. to 
microwave frequencies. Signal generators, response analysers, 
counters, volt-meters, power meters, bridges and oscilloscopes. 
Programmable automatic test systems. TV image intensifiers. 

The design, supply and installation of projects for complete 
electrification of civil and military airports, covering airfield 
ground lighting aids, control switchboards and consoles, power and 
communications distribution networks and standby generation 
equipment. 

E401 GLOSTER SARO LTD., 
(A Hawker Siddley Company), 
HUCCLECOTE, GLOUCESTER GL3 4AD. 
Gloucester (0452-) 67411. 43134 Glosaro Gloster. 

Aircraft refuellers with capacities from 1,000—20,000 imperial 
gallons. Airport hydrant dispenser units with pump capacities up 
to 1,000 g.p.m. Airfield fire crash tenders. Airfield bridging units. 
Jnsumat thermal and acoustic insulation. Air and spring vehicle 
suspensions. 

E601 GRASEBY INSTRUMENTS LTD., KINGSTON BYPASS 
ROAD, SURBITON, SURREY. 
01-397 5311. 
262795 Graseby Surbitn. 

Accelerometers; centrifruges; gauges; gears; gyro test tables; 
gyroscopes and gyroscopic apparatus; pressure transducers and 
stroboscopes. 

A7 HAWKER SIDDELEY GROUP LTD., 18 ST. JAMES'S 
SQUARE, LONDON SW1Y 4LJ. 
01-930 6177. 919011 Hawsidly Ldn. 

HAWKER SIDDELEY AVIATION LTD., RICHMOND ROAD, 
KINGSTON-UPON-THAMES, SURREY KT2 5QS. 
01-546 7741. 23726 HSA Kingston. 

With more than 80,000 employees, the Group is one of the largest 
industrial organisations in the world, with a turnover of more than 
£450 million per year. Capital employed is nearly £200 million. 
Products of the Group companies include a wide range of civil and 
military aircraft, missiles, aerospace equipment, diesel engines, light 
and heavy electrical equioment, light and heavy engineering pro
ducts and equipment and metals. Hawker Siddeley has major 
manufacturing companies in Canada, Australia, India and Southern 
Africa. 

Hawker Siddeley Aviation, with nearly 30,000 employees, is 
responsible for design, development, production and supply of a 
wide range of civil and military aircraft. Current civil aviation 
products include the Trident, the world's first passenger aircraft 
designed for automatic landing; the HS-125 twin-jet business 
aircraft; and the HS-748 turbo-prop feeder liner. H.S.A. are in 
collaboration with S.N.I.A.S., Fokker VFW and Deutsche Airbus 
in the production of the European A300B Airbus. Military aircraft 
currently in production include the Nimrod maritime reconnais
sance aircraft; the Dominie navigational trainer; the Harrier, 
V/STOL strike fighter; and the Buccaneer low-level strike and 
reconnaissance aircraft. H.S.A. has been selected to produce the 
new R.A.F. jet trainer, the P1182. In addition, the company is 
actively engaged in supplying spares and maintaining such oper-
tional aircraft as the Comet, Argosy, Shackleton, Andover, Hunter, 
Gnat, etc. They are Sister Design Authority for the Phantoms 
ordered in the U.K. 
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A7 (cont'd.) 
HAWKER SIDDELEY DYNAMICS LTD. , MANOR ROAD, 
HATFIELD, HERTS. 
Hatfield (070 72) 62300. 22324 Hsdyn Hatfield. 

THE DE HAVILLAND AIRCRAFT OF CANADA 
LTD., DOWNSVIEW, ONTARIO, CANADA. 
06-22128. 

E615 HEPWORTH & GRANDAGE LTD., ST. JOHN'S 
WORKS, BRADFORD BD4 8TU. 
Bradford (0274-) 29595. 51466 Pistons Bradfd. 

E530 HIGH DUTY ALLOYS LTD., 
(A Hawker Siddeley Company), 
SLOUGH SL1 4PA 
Slough (0753-) 23901. 84134 Alloys Slough. 

E523 HIGH TEMPERATURE ENGINEERS LTD., LOWER 
QUAY ROAD, FAREHAM, HANTS. 
Fareham (032 92) 2352. 86285 Hitemp Fareham. 

E541 THE HUGHES-JOHNSON STAMPINGS LTD., O L D -
BURY, WARLEY, WORCS. 
021-552 1361. 336581 Engfor Warley. 

Hawker Siddeley Dynamics, a company of 8,000 employees, was 
formed in 1963 as a result of the amalgamation of the guided 
weapons and electronic interests of Hawker Siddeley Group. From 
its guided weapons activities, the company has developed infra
red Linescan and fuze systems. It has been responsible for the 
design and development of the first satellite in the European Space 
Research Organisation programme, and is prime contractor for 
Blue Streak first stage of the European Launcher Development 
Organisation's launcher, Europa I. It is also designed and manu
factured with others, ESRO TD, Intelsat III and ESRO /^satellites. 
The Company also manufacture aircraft propellers, a range of 
aircraft air conditioned systems including that for the SST Concorde 
and a variety of industrial products. 

Specialists in the design and manufacture of a range of STOL, civil 
and military transport aircraft. Currently in production are the 
DHC-4 Caribou, DHC-5 Buffalo and DHC-6 Twin Otter. At 
present under development is the DHC-7 48-passenger "Quiet 
STOL Airliner". 

Manufacturers of turbine and compressor blading and vacuum 
precision castings. 

Aluminium alloy die castings and extrusions. Forgings and blading 
in aluminium, magnesium, titanium, steel and nickel base alloys. 
Trade names: aluminium alloys—Hiduminium, and magnesium 
alloys—Magnuminium. 

Fuel pumps, control valves and couplings (quick disconnect, rigid 
and flexible). Hydraulic couplings, swivel units, banjo fittings and 
under-carriage components. Pneumatic couplings, gimbal units 
and ducting components. 

Drop and upset forgings. 

AIRCRAFT GET 
THEIR BEARINGS 

Rose Bearings produce a series of 
bearings for special applications in aircraft — 
metal-to-meta! or self-lubricating. And a full 
technical service and design team. But first, get 
yourcopy of the'Aircraft; 
Series'catalogue. 

(How have you 
managed 

without it?) 

ROSE BEARINGS 
Baker Perkins Group 
Saxilby, Lincoln, England 
Tel: 052 275 451 Telex: 56210 1 BP294 

AIR NAVIGATION EQUIPMENT 

AIRTOUR COMPUTERS, f l ight equipment, technical books, air 
tour ing f l ight guides, f l ight guides, maps and charts. Please 
wri te for catalogue, Air Tour ing Shops Ltd., Elstree Aerodrome, 
Herts. Te l : 01-953 4870 . 

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, EC4M 
7JD. Tel: 01-248 7971. BIRMINGHAM: 164, Edmund St., B3 2HB. 
Tel : (021) 236 5862. BOURNEMOUTH: 268, Old Christchurch Rd., 
BH1 1PH. Tel : 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 : 20321/21428. WESTCLIFF-on-SEA: 495, London 
Rd., SS0 9LG. Tel: Southend 46569. BRIGHTON: 2-5, North Rd., 
BN1 1YA. Tel : 66402. 
Open: 9.00-5.30 Mon.-Fri. Sat. 9.00-12.00 (Manchester 9.00-4.00) 
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E573 HUNTING ENGINEERING LTD., REDDINGS WOOD 
AMPTHILL, BEDS. 
Ampthill (052 54) 3431.82105 Huneng Ampthill. 

E442 THE HYMATIC ENGINEERING CO. LTD., GLOVER 
STREET, REDDITCH, WORCS. 
Redditch (073 92) 63621. 339622 Hymatic Reddtch. 

E522 INTERNATIONAL AERADIO LTD., AERADIO HOUSE, 
HAYES ROAD, SOUTHALL, MIDDLESEX. 
01-574 2411. 24114 lntaerio Sthall. 

E621 THE INTERNATIONAL PAINT CO. LTD., 
Pinchin Johnson Paints, Transport Division, 
380 RICHMOND ROAD, KINGSTON-UPON-THAMES, SURREY 
KT2 5PS 
01-546 1234. 27527 Pinchin Kingst. 

(Also: P. O. Box 359, ROTTON PARK STREET, LADY-
WOOD, BIRMINGHAM B16 0AD. 
021-455 9866. 339266 PJP Ladywd Bham.) 

B i l l IRVIN GREAT BRITAIN LTD., ICKNIELD WAY, 
LETCHWORTH, HERTS. SG6 1EU. 
Letchworth (046 26) 6262. 82198 Irvin Letchwrth. 

(Subsidiary Co.: E. M. WAREHAM (MEASURING 
SYSTEMS) LTD., WORKS ROAD, LETCHWORTH, HERTS.) 

E413 KAYNAR (U.K.) LTD., 
Nut Division, 
G A W HOUSE, ALPERTON LANE, WEMBLEY, MIDDLESEX 
HA0 1JW. 
01-997 9965. 935485 Kaynar Wembley. 

E540 KENURE DEVELOPMENTS LTD., BLACKWATER 
STATION ESTATE, CAMBERLEY, SURREY. 
Camberley (0276-) 32111. 

E524 WALTER KIDDE CO. LTD., BELVUE ROAD, NORTHOLT, 
MIDDLESEX. 
01-845 6611. 23644 Luxtector London. 

E443 LINREAD LTD., P.O. Box 306, HOSPITAL STREET, 
BIRMINGHAM B19 3RB. 
021-359 4271. 33296 Linreadair Bham. 

E511 LUCAS AEROSPACE LTD. 
& Electrical & Fabrications Groups, 

D250 ELECTRICAL GROUP, MAYLANDS AVENUE, HEMEL 
HEMPSTEAD, HERTS. 
Hemel Hempstead (0442-) 2233. 82110 Rodynalite 
Heml. 

FABRICATIONS GROUP, HARGHER CLOUGH, BURNLEY, 
LANCS. 
Burnley (0282-) 25051. 63136 Lucas Burnley. 

Engine Management Group, 
SHAFTMOOR LANE, BIRMINGHAM 28. 
021-777 3232. 338781 Luset Bham. 

Actuation Group 
FORDHOUSES, WOLVERHAMPTON 
0902-78-2381. 338217 Lucasaero Wpton. 

Design, development and testing of air armament systems, sub
systems and associated equipment. Design and manufacture of 
special purpose equipment for military and civil applications. 
Project management consultants. 

Pressure control equipment; fuel control and pressurisation 
equipment; attitude control systems; personnel services equipment 
including anti-#; air, gas and hydraulic equipment; test rigs; 
miniature cryogenic systems and equipment: pipe clamps and 
flanges; instrument clamps. 

Designers and manufacturers of consoles, simulators and training 
equipment for air traffic control, airborne and ground-based radio 
equipment; non-directional beacons. Installation, operation and 
maintenance of airport technical services. Printers and publishers 
of the Aerad Flight Guide and other publications for aviation. 

Surface coatings for civil and military aircraft, hovercraft, missiles 
and ancillary components. 

Parachutes for life saving, para-troops, landing brake, anti-spin, 
supply dropping, G.W. recovery, targets, etc; barometric and timing 
instruments; safety harnesses, flying clothing and fire protective 
clothing; freight handling equipment; metal fittings for parachute 
and other harnesses; electronic measuring systems. 

Kaylock self-locking fasteners. K-LobejK-Fast fastener systems. 

Design, development and manufacture of test equipment for 
aircraft/missile systems and workshops; potentiometers, precision 
wound, all types and sizes; gears, precision gears for instrument
ation, 12 DP to 200 DP Class 1; recording heads, flux sensitive 
single track or multiples to requirements; complete facilities for all 
types of general instrument work. Fully approved inspection and 
test facilities. 

Inflation equipment and systems for lifejackets, liferafts, aircraft 
escape slides and flotation projects generally; crew and passenger 
oxygen breathing systems including portable sets; fire extinguishing 
detection equipment. 

Aircraft fasteners and special cold and hot forged parts. Materials: 
bolts: high strength, stainless and heat-resisting titanium alloys; 
screws; steel, stainless steel, brass and aluminium alloy; rivets: 
aluminium alloys, steel, stainless steel, monel and titanium alloys. 
Types of drive: Philips, Pozidriv, Torq-Set, Tri-Wings, Torx, 
hexagon, 12-point and slotted. 

Complete starting systems, including gas turbine and pneumatic 
turbo-starters. Complete A.C. and D.C. electrical systems, includ
ing solid rotor alternators, constant speed drives, turbo-alternators, 
magnetic amplifiers and transistorised controls. Pneumatic valves, 
motors and drives. High energy ignition units and magnetos. 
Switchgear. Linear and rotary actuators. A.C. and D.C. motors 
for all aircraft requirements. 

Combustion equipment. Thrust reverser actuating systems. 
Nozzle actuating systems. Engine intake control systems. Sprayers. 
Bellows. Wing de-icing. Ground air-conditioning trucks. 

Research, design, development and manufacture of aircraft gas 
turbine fuel pumps and associated control systems, low pressure 
fuel boost pump systems. Primary and secondary flying controls, 
hydraulic flap, and slat actuating systems, pneumatic engine 
actuation systems, wing sweep actuation systems, hydraulic pumps 
and motors, motor pump units, hydraulic power packs, hydraulic 
valves, electro hydraulic servo actuators, feel simulator systems and 
fuel flow proportioners. 
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E511 (cont'd.) 
Head Office, Lucas Aerospace Ltd., 
MONKSPATH, SHIRLEY, SOLIHULL, WARWICKSHIRE. 
021-744 8522. 336749 Lucasaero Shrly. 
Also: Industrial Group, 
MAYLANDS AVENUE, HEMEL HEMPSTEAD, HERTS. 
Hemel Hempstead (0442-) 2233 82110 Rodynalite 
Heml. 

And: Product Support Group, 
SPRING ROAD, BIRMINGHAM 28. 
021-777 1116. 

E648 THE M.E.L. EQUIPMENT CO. LTD., MANOR ROYAL, 
CRAWLEY, SUSSEX RH10 2PZ. 
Crawley (0293-) 28787, 87267 MEL Crawley. 

E543 M.L. AVIATION CO. LTD., WHITE WALTHAM AERO
DROME, MAIDENHEAD, BERKS. 
Littlewick Green (062 882) 3361. 84568 ML Waltham 
Mdhd. 

E532 MAGNESIUM ELEKTRON LTD , NORFOLK HOUSE, 
ST. JAMES'S SQUARE, LONDON SW1 4JS. 
01-839 8888 24634 Magnaselek Ldn. 

E700 MARTIN-BAKER AIRCRAFT CO. LTD., HIGHER 
DENHAM, N R . UXBRIDGE, MIDDLESEX. 
Denham (0895-83) 2214. 23617 Ejections Uxb. 

E614 MIDDLETON SHEET METAL CO LTD., SPRING 
VALE WORKS, MIDDLETON, MANCHESTER M24 2HS. 
061-643 2462. 

E450 NORMALAIR-GARRETT LTD., WEST HENDFORD, 
YEOVIL, SOMERSET. 
Yeovil (0935-) 5181. 46132 Normalair Yeovil. 

E533 NORTH BRIDGE ENGINEERING CO LTD., 
Precision Forging and Fastener Division, 
VIKING INDUSTRIAL ESTATE, AYLESTONE LANE, WIGSTON, 
LEICESTER LE8 1BT. 
Leicester (0533-) 881192. 

E634 PALMER AERO PRODUCTS LTD., PENFOLD STREET, 
EDGWARE ROAD, LONDON, N.W.8. 
01-723 8822. 265091 Palmertyr Ldn. 

A22 PANAVIA AIRCRAFT GmbH, D 8 MUNICH 86, 
ARABELLASTR, 16. 
08 11-9 21 71. 

E534 PATEREX LTD., CRAY AVENUE, ST. MARY CRAY, 
ORPINGTON, KENT. 
Orpington (0689-) 31555 262717 Paterex Orpngtn. 

E451 THE PLESSEY COMPANY LTD., ILFORD, ESSEX. 
01-478 3040. 23166 Plessey Ilford. 

Electrical Components Division, 
BEMBRIDGE DRIVE, KINGSTHORPE, NORTHAMPTON. 
Northampton (0604-) 21212. 31576 Plessy Npton. 

Plessey Aerospace Dynamics Division, 
EASTERN AVENUE W, ROMFORD, ESSEX RM7 7NL. 
01-478 3040. 262484 Plessey Romford. 

Precision electrical servo components, gearheads and associated 
devices, engine control components, optical shaft encoders. Digital 
readout systems and electric servo drive systems for machine tool 
control. Ballscrews. 

Worldwide product support with design, development and manu
facture of supporting test equipment. 

Radar, navigational and electronic equipment. 

Armaments, ejector release units and weapon carriers, weapon 
pods, missile and weapon ground handling equipment, aircraft 
ground air conditioning equipment, aircraft handlers, flying 
helmets, electrical and electronic equipment. 

Producers and suppliers of high strength, high integrity range of 
Elektron magnesium alloys, ingot, bar, billet and slab together with 
associated hardeners and fluxes. 

Fully automatic ejection seats and equipment; power operated 
hood jettison equipment, belt feed mechanisms, automatic centri
fugal oiling unit. 

Numerically controlled tube bending (computerised) Resistance 
and fusion welded jet pipe assemblies, manifolds; light alloy 
resistance welding; cabin heating ducts and radio crates. Modern 
inspection processes including X-ray. Integral fuselage fuel tanks 
and airframe construction using M.S.M. world pat. pre-pressure 
welding system. 

Complete environmental control, oxygen breathing and hydraulic 
flying control systems Crash and maintenance recorders. 

Precision high strength and high temperature fasteners to British, 
European and American standards, and to customer's own designs 
Full research, design, testing, development and production facilities 
are available. 

Wheel and brake assemblies, actuators; controls; valves and filters; 
pneumatic and hydraulic mechanisms; flexible hose; rubber 
sundries; electrical wiring assemblies. 

Company formed by British Aircraft Corporation, Messerschmitt-
Bolkow-Blohm and Fiat to build the variable-geometry MRCA. 

Precision machined components. Large or small quantities to 
international standards or customers' designs Specialists in 
machining heat resistant steels, nickel alloys, titanium, etc Hi 
Torque fasteners. Hot forged bolts. 

Aerospace equipment and systems are supplied by the following 
home-based businesses. 

Electronic, electrical, electro-mechanical and mechanical com
ponents in particular: Electrical connectors; Ignition harness and 
wiring assemblies; radar absorbent materials and installations. 

Complete aircraft electrical systems; static and rotary inverters; 
actuators; electric motors and controllers; instrumentation; relays, 
circuit breakers and heavy duty controllers; magnetic indicators; 
transformer rectifier units. Aircraft landing, taxying and man
oeuvring lamps, portable flood lights, airfield lighting and special 
lighting equipment. Pumps—boost, backing, gear, vane, centrifugal 
and vacuum; fuel recuperators; valves—inverted flight, float, non
return and vent; gas turbine fuel systems; water injection pumping 
systems; hydraulic—motors, rams, valves and starters. Gas turbine 
starters; constant speed drive starters; pneumatic starters; pneu
matic nozzle actuation; ram air turbines; thrust reversal equipment; 
high temperature air valves; flexible hose assemblies and couplings; 
precision ducting. Service, spares, repairs and full technical world
wide support for all aircraft equipment from Plessey Company 
businesses. 
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Radio, Marine & Radar Division, 
ADDLESTONE, WEYBRIDGE, SURREY. 
Weybridge (0932-) 47282. 262329 Plessey Weybdge. 

E552 REYNOLDS TUBE CO. LTD., HAY HALL WORKS, 
TYSELEY, BIRMINGHAM B l l 2BG. 
021-706 3333. 338181 Reynoldsti Bham. 

E642 RIVER DON STAMPINGS LTD., 140 MILFORD STREET, 
SHEFFIELD 29 2NS. 
Sheffield (0742-) 40371. 59707 Stampings Sheffield. 

E144 L. A. RUMBOLD LTD., OLD OAK COMMON LANE, 
LONDON, N.W.10. 
01-965 4802. 935005 Rumboldair Ldn. 

A10 ROLLS-ROYCE (1971) LIMITED, 14-15 CONDUIT 
STREET, LONDON W1A 4EY. 
01-629 6201. 263371 Rollhead London. 

Derby Engine Division, 
P.O. Box 31, DERBY DE2 8BJ. 
Derby (0332-) 42424. 37645 Roycar Derby. 

Bristol Engine Division, 
P.O. Box 3, FILTON, BRISTOL BS99 7QE. 
Bristol (0272-) 693871. 44185 Brisidair Bristol. 

Small Engine Division, 
LEAVESDEN, N R . WATFORD, HERTS. 
Garston (092 73) 74000. 23296 Rollsed Watford. 

{Also: Industrial & Marine Division, 
P.O. Box 72, ANSTY, N R . COVENTRY CV7 9JR. 
Walsgrave-on-Sowe (020 332) 3211. 31637 Roycov 
Coventry). 

E535 ROLLS-ROYCE MOTORS LTD., PYMS LANE, CREWE, 
CHESHIRE. 
Crewe (0270-) 55155. 

E644 ROSEMOUNT ENGINEERING COMPANY LTD., 
DURBAN ROAD, BOGNOR REGIS, SUSSEX. 
Bognor Regis (024 33) 5711. 86218 Sensor Bognore. 

Chalet SCOTTISH AVIATION LTD., PRESTWICK AIRPORT, 
7E AYRSHIRE, SCOTLAND KY9 2RW. 

Prestwick (0292-) 79888. 77432 Aeronatucis Pwk. 

E441 SERCK HEAT TRANSFER, 
A Division of Serck Industries Ltd., 
AIRCRAFT EQUIPMENT DIVISION, P. O. Box 598B, 
WARWICK ROAD, GREET, BIRMINGHAM B l l 2QY. 
021-772 4353. 33141 Serck Bham. 

A24 SHORT BROTHERS & HARLAND LTD., 
Aircraft Engineering & Skyvan Divisions, 
QUEEN'S ISLAND, BELFAST BT3 9DZ. 
Belfast (0232-) 58444. 74688 Shorts Belfast. 

Aerial multicouplers and exchanges; air defence radar systems; air 
surveillance radar systems; air traffic control systems; airborne 
transmitters and receivers; aircraft flight data recorders; carrier 
transmission equipment; civil and military radio communications 
equipment; direction finding equipment; display and data handling 
systems; echo sounders; electronic measuring equipment; hover
craft instrumentation; line transmission equipment; marine 
electronic equipment; marine instrumentation; meteorological 
radar; navigational aids; radio telephone systems; HF, VHF, and 
U H F transmitters/receivers; microwave equipment; windfinding 
radar; space communications systems. 

Flash-welded rings for structural members and flanges of aero gas 
turbines, in titanium-, cobalt-, and nickel-based alloys; stainless, 
carbon and alloy steels and aluminium alloys; precision hollow 
extrusions in plain carbon and alloy steel and non-ferrous metals; 
cold drawn seamless steel tubing; manipulations and assemblies 
in steel and light alloy tubing and sections; seamless aluminium 
alloy gas cylinders for hydraulic and pneumatic systems. 

Stampings and forging of components in stainless steel alloys both 
heat and creep resisting, nickel and titanium alloys for airframe and 
undercarriage components, and turbine blades and fans. 

Passenger and crew seating: cabin furnishing; soundproofing and 
thermal insulation. 

Development and/or production of Avon turbojet: Dart and Tyne 
turboprops; Spey, the Anglo-American Spey 7F41, the Anglo-
French Adour, and the RB-211 turbofans; the Anglo German 
RB-193 lift-cruise turbofan, the RB-162 lift jet and XJ-99 Anglo-
American advanced lift jet. 

Development and/or production of Viper, Orpheus and Olympus 593 
turbojets; M45H and RB199 turbofans; Pegasus vectored thrust 
turbofan; Odin and Thor ramjets. 

Development and/or production of Gnome, Nimbus and RS-360 
turboshaft engines. 

The Rocket Motor Department of this division is responsible for 
the development and/or production of RZ-2 and RR-605 rocket 
motors. 

Licence manufacture of various Teledyne Continental piston 
engines and marketing rights of entire range in Europe and other 
parts of the world. Manufacture of 0-240, a 130 bhp version of the 
Continental 0-200 100 bhp engine. 

De-iced pito-static and pitot tubes. Angle of attack and sideslip 
sensing systems. Stagnation (total) temperature sensors. Pressure, 
temperature and level transducers. De-icing of aircraft parts and 
supply of ice detection systems. Electronic instruments, ground 
equipment, etc. 

Design, development and production of light aircraft including 
Bulldog trainer and Jetstream. Production of major airframe and 
engine components. Conversion and overhaul of civil and military 
aircraft. Precision machining and fabrication. Production of 
hydraulic seat locks. 800,000 sq. ft. floor space. Facilities are CAA, 
AQD and FAA approved. 

Heat transfer equipment for the aerospace industry. Fuel cooled 
oil coolers, fuel heaters, air coolers, air-cooled oil coolers and 
associated equipment. 

Development and production of Skyvan and Skyliner STOL air
craft. Production of wings for Fokker F28 Fellowship. Service 
support for Belfast and Skyvan. Production of RB-211 engine pods 
and airframe components for L-1011. TriStar. Design and manu
facture of engine M45 pods for VFW 614. Modification of target 
drones and launching aircraft. Design and manufacture of aircraft 
components and light engineering products. Flying and mainten
ance services for Ministry of Defence (Procurement Executive), 
Department of Trade and Industry, and Overseas Governments. 
Operation of target aircraft services in U.K. and Overseas. 
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MONTGOMERY ROAD. 
Belfast (0232-) 59271 

BELFAST BT6 9HN. 
74688 Shorts Belfast. 

Design and manufacture of missile systems, control and stabilisa
tion systems. Production of Seacat sea-to-air missile and Tigercut 
ground-to-air missile. Development and manufacture of Blowpipe 
man-portable supersonic, guided missile. Service support for 
Seacat and Tigercat. 

E442 H. R. SMITH (TECHNICAL DEVELOPMENTS) LTD., 
WELLINGTON STREET, THAME, OXFORDSHIRE OX9 3JX. 
Thame (084 421) 2571. 

Specialists in R.F. transmission line problems. An extensive range 
of aerials and associated equipments are available within the 
L.F. to microwave frequencies. Technical support services include 
system planning, aerial design services, model and full-scale 
installation assessment, ground and airborne polar diagrams. 

E703 HERMAN SMITH LTD., CINDERBANK WORKS, NETHER-
TON, DUDLEY, WORCS. DY2 9AH. 
Dudley (0384-) 529791. 339962 HMN Smith Dudley. 

(Also: Sales Product Support, 
BUILDING 247 " D " , ELGIN CRESCENT, LONDON 
AIRPORT (HEATHROW), HOUNSLOW, MIDDX.) 

Sheet metal fabrication in all materials, including X-ray, heat 
treatment, etc. Machining of assemblies after fabrication, sub
contract precision machining of piece parts, precision fitting and 
assembly. Complete range of aircraft galley equipment Complex 
electro-mechanical and electronic assembly. 

E702 SMITHS INDUSTRIES LIMITED, 
Aviation Division, 
KELVIN HOUSE, WEMBLEY PARK DRIVE, 
MIDDLESEX HA9 ONH. 
01-452 3333. 25366 Smiths Wembley. 

WEMBLEY, 

Instruments, control systems and equipment. 

Aviation Division, Avionics, Engine and Fuel Manage
ment Systems. 
WINCHESTER ROAD, BASINGSTOKE, HANTS. 
Basingstoke (0256-) 3191. 85148 Smiths Bastoke. 

Engine control, monitoring and recording equipment; engine 
sensors and ignition equipment Capacitance fuel gauging and 
fuel management systems; liquid level detectors Also ATR cases, 
racks and accessories. 

A viation Division, Flight Control Systems, 
BISHOPS CLEEVE, CHELTENHAM, GLOS., GL52 4SF. 
Bishops Cleeve (024 267) 3333. 43172 Smiths 
Cheltnhm. 

Autostabilisers, autopilots, flight control systems and automatic 
landing equipment. 

Aviation Division, Flight Deck Displays and Com
ponents, 
BISHOPS CLEEVE, CHELTENHAM, GLOS., GL52 4SF. 
Bishops Cleeve (024 267) 3333. 43172 Smiths 
Cheltnhm. 

Flight deck displays; electronic head-up and head-down displays. 
Also rate gyroscopes, acceleration transducers and servo com
ponents. 

Precision Investment Castings, 
OTTERSPOOL WAY, WATFORD WD2 8HU. 
01-452 3333. 

B510 SPERRY GYROSCOPE DIVISION SPERRY RAND 
LTD., BRACKNELL, BERKS. RG12 1QL. 
Bracknell (0344-) 3222. 84129 Sperigyco Brknl. 

E616 STERLING METALS LTD., GIPSY LANE, NUNEATON. 
Nuneaton (0682-) 4221. 31352 Stermet Nuneaton. 

E613 STONE MANGANESE MARINE LTD., 
Castings Division, 
WOOLWICH ROAD, LONDON, SE7 8SL. 
01-858 6171. 23395 Stone Charlton. 

Non-ferrous precision investment castings produced in the following 
metals; aluminium alloys, zinc alloy and copper and copper alloys 
in the form of brass, aluminium bronze and phosphor bronze. 
Pressure diecastings in aluminium and zinc alloys. Castings 
produced to A.I.D., A.R.B., A.Q.D., and I.N.O. standards. 

Navigation and control equipment for aircraft, gyro-magnetic 
compasses, stable reference platforms, artificial horizons, auto
pilots, autostabilisers, pilots' indicators and engine monitoring 
devices. Defence systems; digital systems and processors; rotating 
memory stores; missile and torpedo guidance and control; safety 
and arming; underwater systems; vehicle navigation and map 
displays, System management. 

Aluminium and magnesium alloy castings by sand, gravity die and 
precision mould processes. 

Castings. 

E446 TELEFLEX LTD., BASILDON, ESSEX. 
Basildon (0268-) 22861.99237 Teleflex Basldn. 

Mechanical remote control equipment, cable tension regulators, 
inertia lock harness reels, crew seats, cable tension meters, engine 
test bed control equipment. 

E351 TRIPLEX SAFETY GLASS CO. LTD., 
Aircraft and Special Products Division, 
KINGS NORTON, BIRMINGHAM B38 8SR. 
021-458 2031. 338097 Tripsaglas Bham. 

Laminated, toughened, bullet resistant and electrically heated glass 
and acrylic transparencies for subsonic and supersonic aircraft. 

E611 UNBRAKO LTD., BURNABY ROAD, COVENTRY CV6 4AE. 
Coventry (0203-) 88722. 31608 Unbrako Coventry. 

Manufacturers of aircraft high performance threaded fasteners. 

E521 UNION CARBIDE U.K. LTD., 
Coatings Service Division, 
DRAKES WAY, SWINDON SN3 3HX. 
Swindon (0793-) 29241. 44828 Unicarbide Swdn. 

Provides a range of wear resistant coatings for the protection of 
any metal component. Applied by controlled precision processes, 
can be finished to less than one micro-inch and increase component 
life as much as twenty. Re-application can extend life almost 
indefinitely. 
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Superalloys Division, 
SHEPLEY STREET, GLOSSOP SKI 3 9SA. 
Glossop (045 74) 4351. 667496 Unicarbide Glsp. 

E633 W. VINTEN LTD., WESTERN WAY, BURY ST. EDMUNDS, 
SUFFOLK. 
Bury St. Edmunds (0284-) 2121. 81176 Vinten Bse. 

A18 WESTLAND HELICOPTERS LTD., 
Yeovil Division, 
YEOVIL, SOMERSET. 
Yeovil (0935-) 5222. 46277 Westland Yeovil. 
and: 
WESTLAND HELICOPTERS LTD., 
Weston Division, 
OLDMIXON, WESTON-SUPER-MARE. 
Weston (0934-) 31741. 44253 Westland Weston. 

E556 WILMOT BREEDEN (TRUFLO) LTD., 
WESTWOOD ROAD, BIRMINGHAM B6 7JF. 
021-327 4789 33840 WBTruflo Bham. 

UCAR cast superalloys are made by induction melting and casting 
under high vacuum which prevents oxidation, increases purity and 
improves physical properties. Used for arduous applications such 
as gas turbine blades, vanes, etc. UCAR wrought superalloys, 
produced by vacuum induction melting followed by electroslag 
refining, giving materials with closely controlled composition and 
high integrity. Nickel-, cobalt- and iron-base superalloys are 
available as ingot, billet, slab, bar, sections and rod for forging, 
rolling, machining etc. End applications include gas turbine 
components such as rings, casings, discs, shafts, blades and other 
structural parts operating at elevated temperatures. 

Cameras. High-speed reconnaissance up to 40,000 ft. Multi-
camera systems either in aircraft or as external stores. Film 
handling, high speed film processing machine for varying widths 
of film, interpretation tables, magnifiers and stereoscopes. Mobile 
photographic vehicles; trucks and trailers equipped with processing, 
printing and interpretation equipment. 

Designers and manufacturers of helicopters. Current production 
includes the Sea King in its anti-submarine form for the Royal Navy 
and in search-and-rescue form for Norway and West Germany. 
Also joint manufacture of the three helicopters that are the subject 
of the Anglo-French agreement concluded in 1967. These are the 
Westland-designed Lynx multipurpose helicopter, the Puma tactical 
transport helicopter and the Gazelle light 5-seater. All three are to 
be supplied to the armed forces of Britain and France and will also 
be exported in military and civil versions. Support for Westland 
types in service, including Whirlwind, Wessex, Wasp, Scout and 
Sioux, is an important part of the company's activities. 

Precision sheet metal fabrications in light alloys, stainless steels, 
nimonics, and titanium including turbine blades constructed of 
heat resisting sheet steels welded and vacuum brazed. Combustion 
chambers, bearing housings, high pressure ducting and ranges of 
volute casings. 

T h e Air Show is open to the public from 13.00 until 18.30 hours on 25th May and 
on 28th, 29th and 30th May. O n 26th, 27th and 31st M a y it is open to the public all 
day from 09.30 to 18.30 hours , as it is for the final flying display on 2nd and 3rd June. 

440 

444 

441 

443 

4
4

2
 

ilO 
511 

515 514 

512 

513 

520 

525 

521 

524 

522 

523 

530 

535 

531 

534 

532 

533 

5
4
0
 541 

543 4 * 

610 

616 

1 
611 
615 

612 

614 

613 

620 622 

623 621 

630 631 

634 633 

640 

644 

641 

643 

SBAC Infornation 

450 451 

GHParai 
550 

55] 552 553 554 555 

Ind ustr y H.Q. 

556 

Defence 

Sales 

Left: The layout of the exhibition area at Le Bourget. The British Joint Venture exhibit is in Hall E. 

Right: Stand numbers of companies exhibiting in the British Joint Venture exhibit in Hall E. 

Aeronautical Journal April 1973 

https://doi.org/10.1017/S0001924000040628 Published online by Cambridge University Press

https://doi.org/10.1017/S0001924000040628


V O L U M E 7 7 

N U M B E R 7 4 8 

A P R I L 1 9 7 3 

THE 

aeronautical 
Incorporating The Institution of Aeronautical Engineers and 
The Helicopter Association of Great Britain 

Published Monthly 

JOURNAL 

contents 
Editor: G. R. Wrixon. ARAeS. 

TEng(CEI) 
Assistant Editors: 

Jay Wolff. David Scallon 

Secretary of the Society: 
A. M. Ballantyne. QBE, TD, BSc, 

PhD, CEng. HonFCASI. 
FAIAA, FRAeS 

4 Hamilton Place. London, 
WIV OBQ. Tel: 01-499 3515. 

Telegrams: Didaskalos, London, W1 

Reproduction of any of the papers 
published in this journal is not 

permitted without the written 
consent of the Editor. 

None of the papers or paragraphs 
must be taken as expressing the 

opinion of the Council unless 
otherwise stated. 

Advertisements only: 
H. E. Southon 

Magazine Advertising Ltd, 
184 Fleet Street, London, EC4. 

Tel: 01-405 62 79 & 01-405 3363. 

Printed by 
Lewes Press Ltd., 

Lewes, Sussex, England. 

Subscript ions: £20 per annum, 
post free. 

Single copies, inc luding back 
numbers: £1.75. 

Published by 
The Royal Aeronautical Society, 

4 Hami l ton Place, 
London, W1V OBQ, England. 

Cover picture: 
One of the most important events 
in the aviation calendar has always 
been the Paris Salon. The cover 
shows the scene at Le Bourget in 
1971 when 17 countries were 
represented by 661 exhibi tors. This 
year w i l l see over a hundred 
Brit ish companies at the A i r Show, 
the largest part ic ipat ion to date 
by this country at any overseas 
exhibi t ion. 

BRITISH EXHIBITORS AT THE PARIS AIR SHOW 

Diary and Notices jjj 

SYMPOSIUM ON THE PROBLEMS OF FINANCING TRANSPORT 
SYSTEMS 

Dr. J. W. Fitchie 

Overall costs in developing and introducing advanced transport 
systems 163 

P r o f e s s o r D . K e i t h - L u c a s 

The role of cost benefit analysis 169 

R o b e r t S . S o w t e r 

The financing of aircraft procurement 171 

F. J. H. Johnston 

The financing of essential communication, navigation and terminal 
aids 175 

Derek Riley 

Financing transportation innovation in perspective 181 

TECHNICAL NOTES 

Pro fessor T . R. F. N o n w e i l e r 

Revised calculations of the NACA 6-series of low drag aerofoils 190 

C . Y . L iu a n d M . Y . H u a n g 

Experimental study of turbulent boundary layer along a flat plate 
with linear increase of roughness height 192 

K. D. Thomson 

"Supersonic" flow in the insect world 

Library, Reviews, Additions and Reports 

Council 

SUPPLEMENTARY PAPER 

D. G. Mabey 
Beyond the buffet boundary 

Test Pilots' Group reprints 

194 

195 

200 

201 

202 

https://doi.org/10.1017/S0001924000040628 Published online by Cambridge University Press

https://doi.org/10.1017/S0001924000040628


! 

>•*• 

The peace keepers 
of the seventies 

Three of the world's most advanced military aircraft, 
designed and built by Hawker Siddeley, are now in 
service with the Royal Air Force. 

The Nimrod, maritime reconnaissance and anti
submarine aircraft. The first four engined pure jet to 
perform this role. 

The Buccaneer, specifically designed for high
speed, low-level strike and reconnaissance. 

The Harrier, the world's first Vertical/Short Take-
Off and Landing (V/STOL) tactical close support 
fighter. 

Two of the world's most sophisticated missiles, 
Martel (television guided) and Red Top (infra-red 
guided), also demonstrate Hawker Siddeley's leader
ship in advanced technology. 

A team that provides a powerful and effective force 
for peace. 

,!;#* 

"4'h 
8*iS.hf>J 

KERSIDDELEYA 
electrical and aerospace equipment with world-wid 
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