
INCLUDING 

SUPPLEMENTARY 

PAPERS 

H H I H M I I I B 
JUNE 1969 

NOTICES 

BRANCHES 

GRADUATES' AND STUDENTS' SECTION 

A. Stratton LOOKING AHEAD IN AERONAUTICS—19: AIR TRAFFIC AND NAVIGATION IN 
THE SECOND CENTURY 

P. Martin IN DEFENCE OF PRIVATE, BUSINESS AND AERIAL WORK FLYING 

AIR TRANSPORT GROUP SYMPOSIUM ON AIRPORTS AND TRANSPORT 
AIRCRAFT: INTER-RELATIONS AND INTER-FACE PROBLEMS 

THE WOMEN'S ENGINEERING SOCIETY 

TECHNICAL NOTES 

The Creep of Pressurised Cylindrical Shells R. K. Penny 

M. C. Mathur The Static Stability of a Cone-Cylinder Flare and Two Cone-Cylinder Fin-Flare 
Combinations at Supersonic Speed 

R. T. Griffiths Differential Boundary-Layer Separation Effects in the Flow over a Rotating 
and C. Y. Ma Cylinder 

THE LIBRARY 
Reviews: The Great Air War—Aircraft Stability and Control for Pilots and 
Engineers—Lion in the Sky—A Bibliography of Refractory Metals—Advanced 
Mechanics—Aircraft '69—Analogue Computers—Review of the Soviet Space 
Program—The Promise of Space 

Additions to the Library. Reports 

THE AERODYNAMICS OF HIGH-LIFT DEVICES ON CONVENTIONAL AIRCRAFT 

D. M. McRae Part I. General Description and Comments on C L R M and Stalling Behaviour 

D. N. Foster Part II. Some Aspects of the RAE High-Lift Research Programme 

H. W. Pout THE EVOLUTION OF GUIDED WEAPONS 

27s 6d 
THE ROYAL AERONAUTICAL SOCIETY 

4 HAMILTON PLACE LONDON W1 

https://doi.org/10.1017/S0001924000052301 Published online by Cambridge University Press

https://doi.org/10.1017/S0001924000052301


Decca/Omnitrac-pictorial navigation 
in three dimensions 
Only Decca/Omnitrac provides accurate three dimensional navigation. 
The system incorporates a closed-loop servo-driven display head providing a 
track trace on conventional charts and is the first system to offer 
vertical guidance readout. 

Closed loop Track trace 
Digital servos continuously compare navaid 
position co-ordinates with corresponding 
outputs from the computer/display system, 
not only eliminating the need for manual 
chart setting, but ensuring complete 
integrity since the display will reset and 
update itself, automatically, without error, 
even after interruption in the drive to the 
display head. Ordinary, or 'open loop' 
displays can, without warning to the pilot 
give false position indication, arising from 
malfunction due, for example, to increased 
friction or handling. 

One glance at the track trace on the Decca 
display head tells the pilot not only where 
he is, but also where he's come from, and 
the rate at which he is approaching his 
desired track. He can thus determine 
navigational trends without the need to 
integrate successive plot indications. After 
use the track trace can be quickly erased 
or photo-printed for the record. With the 
Decca track trace after only one or two 
practice runs pilots make smooth, 
accurate instrument approaches to within 
one mile of touchdown. 

DECCA puts navigation in 3D back in the cockpit 
The Decca Navigator Company Limited • London 

Vertical guidance 
Vertical guidance is programmed into the 
Omnitrac computer, for display on the Flight 
Director. When altitudes required at 
waypoints along the route are set into the 
computer, information is displayed in one of 
two ways: 
EN ROUTE Commands for climb or descent 
are displayed until the programmed altitude 
is attained. 
APPROACH The difference in altitude and 
distance between two successive waypoints 
is used to define a flight path or 'glide slope'. 
In this way multiple routes free the pilot from 
point to point navigation and an extremely 
accurate flight profile can be maintained, 
regardless of terrain features and weather. 
Only Decca has real experience with 
pictorial displays—over 2 i million flying 
hours by BEA alone 
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Rolls-Royce 
the power in the air 

Aircraft powered by Rolls-Royce turbofan, 
turbojet, turboprop or turboshaft engines 
are in service with or on order for more than 
180 airlines, 250 corporate operators and 
60 armed forces all over the world. 

Some of these aircraft are shown below. 
1. Lockheed L.1011 TriStar—RB.211 
2. Concorde—Olympus 593. 3. McDonnell Douglas Phantom—Spey 
4. VC10—Conway. 5. Westland Sea King—Gnome 
6. Hawker Siddeley Harrier V/STOL—Pegasus. 

ROLLS-ROYCE LIMITED • DERBY • ENGLAND • Ae ro Engine Division • Br isto l Engine Division • Smal l Engine Division 
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Inside this jet engine costly titanium compressor 
blades rotate at 9,000 r.p.m; rubbing against each 
other all the time. 
Where the wear is greatest they have a coating of 
tungsten carbide just 0.009 inches thick. Without it 
they'd wear out in 40 hours. With it they last over 
10,000 hours. This means an enormous saving in 
maintenance costs. Union Carbide apply the tung­
sten carbide with a special gun that heats the coat­
ing particles to 6,000 °F and blasts them onto the 
titanium at 1,700 m.p.h. But don't get the idea 

Photograph by courtesy of Trans World Airlines 

tungsten carbide is the only coating we can provide. 
Nor that titanium is the only metal we can coat. We i 
have a comprehensive range of wear-resistant coat­
ings, and we apply them to almost every industrial 
material. What is more we can apply them with pre­
cision to the wearing areas of the component. And 
you have the choice of using the components as 
coated, or machining the coating to fine tolerances. 
Our Coatings Service is, in fact, as advanced as the 
jet age itself and further proof that Union Carbide 
is, indeed, the discovery company in action. 

UNION 
CARBIDE 

Coatings Service 
from the 

discovery company 

UNION CARBIDE U.K. LIMITEDC0ATINGSSERVICEMILLERSRD,WARWICKTEL:WARWICK41766&SHEPLEY ST, GL0SS0P. DERBYSHIRETEL: GLOSSOP4351 

The term Union Carbide is a registered Trade Mark of Union Carbide Corporation. cs 179 
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SA.330 SA.341 

Anglo-French Co-operation sets the pattern of 
Westland Helicopter development and production 
for the next decade. 

The Westland WG.13, a new and advanced heli- armed reconnaissance, anti-submarine, tactical 
copter of all-British design, plays a significant support and light helicopters for the 1970's. 
part in the helicopter agreement under which The Westland contribution to the Anglo-French 
Westland Helicopters Limited and Sud Aviation helicopter programme will maintain continuity 
are co-operating to provide the British and between the large order for the Sea King 
French Armed Forces with general-purpose, advanced anti-submarine helicopter and West-

land's future rotorcraft projects. 

| H H U g S I w 1 WESTLAND # 

YEOVIL SOMERSET ENGLAND SUBSIDIARY OF WESTLAND AIRCRAFT LIMITED 

ADVERTISEMENTS JUNE 1969) 6 [THE AERONAUTICAL JOURNAL OF THE ROYAL AERONAUTICAL SOCIETY 

https://doi.org/10.1017/S0001924000052301 Published online by Cambridge University Press

https://doi.org/10.1017/S0001924000052301


Wide 
Experience 

Sophisticated 
Plant 

Large 
Contracts 

al 

;h 

ty 
ig 
t-

TED 

rY 

From Menasco Manufacturing Co to EH 
contract to supply hydraulic components 
for the Lockheed TriStar. 

From Handley Page Ltd to E H„ a contract for 
landing gear and hydraulic equipment for the 

'LECTRO-
YDRauLics-a company to count on I 

ELECTRO-HYDRAULICS UMITED • WARRINGTON. LANCASHIRE • TELEPHONE: 35922 • TELEX: 62145 • GRAMS: HYDRAULICS WARRINGTON 

STAND NO. 7-28eme SALON INTERNATIONAL de lAERONAUTIQUE et de I'ESPACE 
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Every single military 
and civil airfield 

in the world is known, 
and targeted 

*w$mto:%M$ Wmk, 

The Harrier alone is not dependent on airfields. 

f& Hawker Siddeley-the largest aerospace group in Europe 
Richmond Road, Kingston upon Thames, Surrey, England.Tel: 01-546 7741. Cables: Hawsidair, Kingston uponThames. Telex: 23726 
Hawker Siddeley Group supplies mechanical,electrical and aerospace equipment with world-wide sales and service 
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