
The JOURNAL of
NAVIGATION

V O L . 2£, N O . 2 APRIL 1972

Information Theory Approaches to Navigation 141
I—A Prospect of Navigation 141

E. W. ANDERSON
II—A Navigation System Model .. I J I

S. MABUCHI

Automatic Plotting of Airborne Geophysical Survey Data 162
B. M. EWEN SMITH

Approach and Landing Guidance for Civil Aviation 176
K. A. WOOD

The Application of Computers to Ship Operations 192
Computers and Navigation

L. A.HOLDER
The Computer Movement of Shipping in a Port

K. D. JONES
Computer Systems on Norwegian Ships

E. GjERULDSEN
The Extraction and Presentation of Collision Avoidance Data from

Marine Radar
W. H. SHUFFLETON

Marine Traffic Surveillance with Shipborne Monitoring
Equipment
M. O'HAGAN

Avoiding Collision in Slow Vessels
W.M.COLLES

Piri Reis: Admiral Extraordinary
C. H. COTTER

FORUM
Error Distributions in Navigation

J . B . P A R K E R
Gaussian Logarithms and Navigation

D. H . S A D L E R
International Charts

L. N . PASCOE
Systematic Errors in Service Speed

J. M. IRVINE
High-speed Vessels and the Collision Regulations

G. H. DRAYSEY
A Note on the Use of DCF for Marine Project Evaluation

J. S. M C K E N Z I E
'Manning Reductions and the Cost of Navigation*

P. T. BINGLEY
Some Thoughts on Marine Radar

G. H A I N E S
Radar at Sea

H. L. L U B I N
Reviews

192

"97

" 3

2 1 0

216

2JJ

247

2 JO

2J2

2J8

2 6 l

263

266

167

269

271

THE ROYAL INSTITUTE OF NAVIGATION
AT THE ROYAL GEOGRAPHICAL SOCIETY

1 KENSINGTON GORE LONDON SW7

JOHN MURRAY (PUBLISHERS) LTD., 50 ALBEMARLE STREET, LONDON w i

PRICE ONE POUND FIFTY (£l '£O)

https://doi.org/10.1017/S0373463300022499 Published online by Cambridge University Press

https://doi.org/10.1017/S0373463300022499


The Journal of Navigation, April 19J2

T H E R O Y A L I N S T I T U T E O F N A V I G A T I O N

Patron
H.R.H. THE PRINCE PHILIP DUKE OF EDINBURGH, K . C , K.T., O.M.

OFFICERS AND COUNCIL 1971-72

President t

Rear-Admiral G. S. Ritchie, C.B., D .S .C, F.R.I.C.S.

Vice-Presidents
Group Captain D. F. H. Grocott, C.B.E., A.F.C, R.A.F.

Captain A. J. R. Tyrrell

Honorary Treasurer
F. A. Haworth

Chairman of the Technical Committee
H. E. Smith, O.B.E.

Chairman of the Membership and Fellowship Committee
Captain V. A. M. Hunt, C.B.E.

Other Members of Council
J. H. Beattie Colin Mudie
Captain C. H. Cotter Captain F. Ormonroyd, D.F.M.
S. S. D. Jones P. G. Reich
Captain F. L. Main R. B. Richardson
Captain R. Maybourn Captain P. A. Thompson

Executive Secretary M. W. Richey, M.B.E.

The Journal of Navigation

THE Journal is published quarterly by the Institute and is edited by M. W.
RICHEY. It contains original papers contributing to the science of navigation,
including those presented at meetings of the Institute together with the ensuing
discussion. In addition the Journal includes a record of current navigational
work, reviews of important books, and other matters of concern to those
interested in navigation. The views expressed in the Journal are not neces-
sarily those of the Institute, or of any organization or department to which the
authors may belong. Crown Copyright may be reserved.

The Journal is issued free to all members of the Institute. It is sold to the public
at one pound fifty per copy or, by subscription, at six pounds thirty-five per
annum (post free) and may be obtained through all booksellers and John
Murray (Publishers) Ltd., 50 Albemarle Street, London Wi . Back numbers
dated two years prior to the current volume may be obtained from William
Dawson & Sons, Ltd., (Back Issues Department), Cannon House, Folkestone,
Kent.

Enquiries for advertising space should be addressed to the Institute offices.

The postal address of the Institute is The Royal Institute of Navigation,
at The Royal Geographical Society, 1 Kensington Gore, London SW7.
(Telephone: 01-J89 JO2l).

Volumes of the Journal can be bound for two pounds. The parts should be
sent to William Clowes & Sons Ltd., 1 j Cavendish Square, London, WiM oHT.

https://doi.org/10.1017/S0373463300022499 Published online by Cambridge University Press

https://doi.org/10.1017/S0373463300022499


t i ~ "n ^i —« ~ * ' • •p mnc* v J

FULLY AUTOMATIC MARINE RADAR PLOTTER

tested at sea
• Automatic aquisition and tracking
• Chartlike presentation on bright 16" CRT display
• Highest performance at lowest cost
• Immediate delivery

IOTRON CORPORATION • 5 ALFRED CIRCLE • BEDFORD, MASSACHUSETTS U.S.A.. CABLE: IOTRON BOSTON
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'Electronic Chernikeeff'
S O L I D S T A T E

Accurate and dependable at all speeds down to I-knot and distance run to within /%.
Suitable for Ship's Side or Bottom mounting—equal accuracy.
Linear Speed Analog Voltage Transmission available direct from Log.
Has built-in Transmission for ' True-motion' Radar.
Low installation costs—simple maintenance.
The Retractable Log Tube can be provided remotely controlled from the Wheel-

house.

The ideal Log for all Mercantile Vessels—backed by over 50
years actual experience in the design and manufacture of
Impeller Log Chernikeeff's.
Log makers to the British Navy and Overseas Navies for
more than 40 years.

MARCONI-MARINE world wide service available to users.

Sole Makers

The Submerged Log Company (1962) Limited,
565/569 High Road, Chiswick, London, W4 3AW, England.
Telephone: CHISWICK 01-994 6685/6 Telegrams: CHERLOG LONDON W.4

MARINE OBSERVER
A quarterly journal of maritime meteorology prepared by the Marine
Division of the Meteorological Office, containing articles on weather,
currents, ice conditions, meteorological observing at sea, and the
practical use of a knowledge of meteorology to seamen. A large part of
each issue is devoted to reports of meteorological and other scientific
phenomena which have been contributed by voluntary observing ships.

Published in January, April, July, October, by Her Majesty's Stationery
Office. 42^p (by post 45p) per issue ; annual subscription £1-88

including postage

Available from the Government Bookshops in London,
(post orders to PO Box 569, SE1 9NH), Edinburgh,
Cardiff, Belfast, Manchester, Birmingham and Bristol,

_ _ _ _ _ - ^ or through booksellers
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at sea you need the
confidence Kelvin
Hughes inspires

all round confidence
Kelvin Hughes Radar and Radio
Communications equipment give

you complete visual and
audio information - unfailingly

confidence in depth
Unerring indication of depth,

underwater contours,
where the fish are.

Kelvin Hughes Echo Sounders
help you all the time.

. . - • ' • " " '

KELVIN HUGHES
A DIVISION OF SMITHS INDUSTRIES LIMTTGD

New North Road, Hainault, llford, Essex, England.
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in Monaco, but payments can be made to the Bureau's
account at Barclays Bank Ltd., Chief Foreign Branch,
152-156 Upper Thames Street, London, E.C.3. Specify
F.ngliaTi or French edition when ordering.

A reduction of 25% on the list price is allowed to
booksellers. A 30% reduction is granted to government
offices and to naval or merchant marine officers of the
IHO's Member States who send their orders direct to the
Bureau.
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IN THE WAKE OF THE
TORREY CANYON

Reflections on a Disaster
L. Oudet

The loss of the Torrey Canyon in 1967 and the dispersal
of its cargo of oil along the shores of Western Europe
was one of the first of the series of disasters which have
aroused the world to the menace of environmental pollu-
tion. At the same time the stranding drew attention to
the peculiar dangers and difficulties inherent in the
operation of mammoth ships, the need for traffic regu-
lation at sea and the often doubtful efficiency of ships
manned and operated under flags of convenience.

Commandant Oudet develops these themes from their
exposure in the circumstances of the Torrey Canyon to
the problems that now confront international shipping.

Spring 1972, illustrated £1.00 (members 75p)

Distributed by Hollis & Carter Ltd.

'NAVIGATION, U.S.A.'
and

'NAVIGATION (Paris)'

the quarterly Journals of the American and French
Institutes of Navigation, are available to members
of the Institute at a reduced subscription of £2 per
annum each. Subscription enquiries should be
addressed to the Institute office in London.
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Marconi complete
naval communications

The Marconi comprehensive range of s.s.b/i.s.b
naval communications equipment meets all
present and foreseeable requirements for
voice and automatic telegraphy.

The complete range conforms to Royal Naval
standards of resistance to shock, vibration and
climatic conditions, and has been NATO
codified by the British Ministry of Defence. It is
in wide use by the Royal Navy and in the
modernization of twenty other navies.

Marconi Communication Systems Limited
also has a complete range of communications

equipment available for shore stations; digital
transmission, and airborne communications.

In addition the Company is able to assist
naval departments and shipbuilders with the
planning, fitting, testing and tuning of complete
ship communications installations.

Marconi Radio and Space Division, designers
and suppliers ofh.fand l.fpoint-to-point
systems, line-of-sight and tropospheric scatter
microwave systems—part of the total systems
capability of Marconi Communication Systems.

Marconi Communication Systems
Complete civil and military static and mobile communication systems
Marconi Communication Systems Limited,
Radio and Space Communications Division, Chelmsford, CM1 1 PL, England
A GEC-Marconl Electronics Company

LTD/H94
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