
The JOURNAL of
THE INSTITUTE
OF NAVIGATION
VOL. 2 1 , NO. i' JANUARY

The Work of the Institute
PRESIDENTIAL ADDRESS

The Bicentenary of the Nautical Almanac
D. H. SADLER

Marine Casualties in the Pacific Islands and their Economic
Consequences

A. D. COUPER
Future Requirements for Autopilots at Sea

A. WEPSTER
A Series of Marine Data Systems

1. S. S. MACKAY
The Black Flood : Lessons of the Torrey Canyon

L. OUDET
17th I.A.T.A. Technical Conference :

Area Navigation and the Relationship to Terminal Area Capacity
A R Wi WICKf\ • D * W 1 IN 1» fv

Ground Movement Guidance and Control at Major Airports in Low
Visibility

G. HARRISON
The Costs of Terminal Area Delays

V. W. ATTWOOIL
FORUM

The Metrication of Navigation
R. TURNER

Hariot's Meridional Parti
F. GEORGE

Diotance by Vertical Angle
P. H. SAVERS

The Improvement of Navigation light* and Signals
T2 1-1 1 I' H 1 M
Da H A 1 MAN

Signals for Vessels in Sight of One Another
D. A. RODGER

The Effect of Surveying Techniques on Underkeel Clearance
C. U. McG.. WEEKS

'Underkeel Clearance'
J. A. EWINC

* Radar and the Rule of the Road'
W. BURGER AND A. G. CORBET

Record
Reviews
Correspondence

1968

1

6

'9

H

30

41

Si
Si

S9

66

Si

81

«»

*4

8f

86

91

92

97
109
118

THE INSTITUTE OF NAVIGATION
AT THE ROYAL G E O G R A P H I C A L SOCIETY

1 K E N S I N G T O N GORE L O N D O N SW7

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

PRICE THIRTY SHILLINGS
https://doi.org/10.1017/S0373463300036870 Published online by Cambridge University Press

https://doi.org/10.1017/S0373463300036870


The Journal of the Institute of Navigation,

THE I N S T I T U T E OF N A V I G A T I O N

Patron

H.R.H. THE PRINCE PHILIP, DUKE OF EDINBURGH, K.G., K.T.

OFFICERS AND COUNCIL 1967-8

President

Professor A. Stratum

Vicc-Presidents

Captain A. F. Dickson
Air Vice Marshal D. C. McKinley, C.B.E., C.B., D . F . C , A.F.C.

Honorary Treasurer

Captain M. E. Butler Bowdon, O.B.E., R.N.

Chairman of the Technical Committee

G. E. Beck

Chairman of the Membership and Fellowship Committee

D. H. Sadler, O.B.E.

Other Members of Council

J. U. Beattic F. A. Haworth
Air Commodore D. Bovver, O.B.E., A.F.C. Captain G. A B King

C^pS^.tTolbeck, K.N.K. (Ret.). C < ~ ^ °- ^ ? — r , «•»• (Ret.).
Captain R. Hart, C.B.E., D.S.O., D.S .C, Rear Admiral G. S. Ritchie, C.B., D.S.C.

K.N. (Ret.)- H - E. Smith

Executive Secretary: M. W. Richey

The Journal of the Institute 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. In the case of some papers Crown Copyright may be
reserved.

The Journal is issued free to all members of the Institute. It is sold to the public
at thirty shillings per copy or, by subscription, at one hundred and twenty-five
shillings per annum (post free) and may be obtained through all booksellers
and John Murray (Publishers) Ltd., ro Albemarle Street, London W i .

Contributions, which are welcomed from both members and non-members,
should be addressed to the Editor.

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

The postal address of the Institute is:

The Institute of Navigation,
at The Royal Geographical Society,

1 Kensington Gore, London SW7.

Telephone: Kensington 50 21

https://doi.org/10.1017/S0373463300036870 Published online by Cambridge University Press

https://doi.org/10.1017/S0373463300036870


January 1968 Pagel

'Decca

In 1946 ships' officers first experienced the revolutionary development of the Decca Navigator
which provided accurate, continuous, position-fixing information at a glance. Today there are
34 Decca chains either in operation or under construction in the important maritime areas of
the world, enabling ships to operate over millions of square miles of ocean economically and
safely, particularly in busy and congested waters. For ships' acceptance trials, fishing, survey
and oil exploration, naval operations, air/sea rescue and for the laying and maintenance of
cables and buoys Decca's continuous and accurate fixing information is relied on daily by over
13,000 vessels of all types and sizes. The Decca Navigator Company Limited, London
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3AVWM

The Queen's Award to Industry was
gained by Smiths Industries Aviation
Division for technical innovation in the
field of automatic landing. The world's
aircraft, civil and military, usetheirequip-
ment which includes . . . Autopilots,

Flight Systems and Automatic Landing
Equipment; Flight, Navigation and Air-
frame Instruments; Engine Instruments,
Control and Ignition Equipment; Gyros,
Components, ATR Cases; Fuel Gaug-
ing Equipment.

SMITHS INDUSTRIES LIMITED

AVIATION DIVISION

Kelvin House, Wembley Park Drive, Wembley, Middlesex.
Wembley 8888 Airspeed Wembley Telex 25366https://doi.org/10.1017/S0373463300036870 Published online by Cambridge University Press
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5,000 Decca D202 radars now in world-wide use
. . . and the number grows daily
The Decca D202 was introduced in 1963 as the
world's first full performance transistorised marine
radar, and remains unchallenged as the most
successful in its class.
for good reasons
The Decca D202 has been at sea longer than any
other transistor radar, and was the first radar to
be developed and produced on the basis of the
stringent A.G.R.E.E.* engineering procedures.
Experience gained at sea and in the laboratory
has benefited the D202 and the whole Decca
Transar series.
The compact, lightweight D2O2 is rugged and
reliable. The radar is low-cost and simple to
operate, yet has full type approval in 7 countries.
The Decca D202 received the American National
Marine Electronics Association Award in 1966 and
1967, and a Gold Medal and Diploma at the Leipzig
Fair in 1964.
and that's only one Decca Radar
A record total of over 25,000 orders have been
received for Decca marine radar— nearly 9,000 for
Decca Transar. Decca has received the Queen's
Award to Industry for two successive years for
export achievement in the sale of marine radar.
This reflects the world-wide confidence in DECCA
MARINE RADAR.
* American Government Advisory Group on the
Reliability of Electronic Equipment

im otrar* MMMO ro moumir

DECCA
Decca Radar Limited
Albert Embankment London SE1

m DR38ID
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by E. G. R. Taylor. (Cambridge University Press, yos. Members
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practitioners with biographical notes and details of their work.

The Mathematical Practitioners of Hanoverian
England
by E. G. R. Taylor. (Cambridge University Press, 845. Members

635. plus 2s. postage.)

This book, a sequel to the earlier volume, takes the story up to
1840, by which time the independent mathematical practitioner had
virtually disappeared, absorbed into the large firm or organization as
a consequence of industrial and social change.

The Separation of Traffic at Sea
'. A Working Group Report
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'NAVIGATION, U.S.A.'
Navigation, the quarterly Journal of the American Institute of Navigation, is available to members of this
Institute at a reduced subscription of £1 a year. Volume 14, No. 3 (Autumn 1967) contains the following
papers.

AN ENGINEERING APPROACH TO THE MATHEMATICS OF CELESTIAL NAVIGATION
Joseph W. Little

A SMALL BOAT NAVIGATION SYSTEM
Allan C. Bernstein

SHIP ROUTING IN CONGESTED WATERS
Commodore John W. Anderson {Ret.)

TIDAL CURRENT SURVEY OF LONG ISLAND AND BLOCK ISLAND SOUNDS
Steacy D. Hicks

EXPLICIT (NONITERATIVE) LORAN SOLUTION
Sheldon Razin

USE OF A SMALL COMPUTER AS A CELESTIAL NAVIGATION AID
D. W. Range and R. N. Southaorth

RATIONALIZATION AND ECONOMICAL GAINS OF AUTOMATION ABOARD MERCHANT
SHIPS

Captain Czeslavi A. Abramouski
NAVIGATION MANAGEMENT: THE INTEGRATION OF MULTIPLE SENSOR SYSTEMS

Loren E. DeGroot and William L. Polhemus
PRECISION ANGLE MEASUREMENT IN ELECTROMAGNETIC NAVIGATION SYSTEMS

H. Warren Cooper
PILOT WARNING SYSTEMS

Dr. H. Richard van Saun
EROS IN OPERATION

Martin J.Borrok
THE ISSUES AND THE ANSWERS

Robert E. Perkinson
THE IMPACT OF GUIDANCE TECHNOLOGY ON AUTOMATED NAVIGATION

J. M. Wuerth
THE INSTITUTE'S PROFESSIONAL FILE

ROYAL GEOGRAPHICAL SOCIETY

REPRODUCTIONS OF EARLY MAPS-VII
Early Maps of the British Isles

A.D. IOOO — A.D. 1579

Collotype facsimiles of twenty manuscript and printed maps
with an Introduction and Notes by

G. R. Crone, M.A.

Librarian and Map Curator, R.G.S.

15 Collotype plates in a portfolio, 21" X 16J*.

The twenty maps, manuscript and printed, have been chosen to illustrate
the. development of the map of the British Isles from the Cotton world map
of circa A.D. IOOO to the general map in Christopher Saxton's county atlas of
England and Wales, A.D. 1579. They thus extend from the earliest rudimen-
tary manuscripts to the decorative printed maps of the Tudor period. Among
the MSS. are several not hitherto generally available which have been included
through the cooperation of the Trustees of the British Museum.

Price 35s. plus postage: Inland 4/6, Overseas according to destination.
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Till; l.mnVATIO.YU IIVDItOGKAPIlIC
BUREAU

Avenue President J. F. Kennedy, MONACO

publishes

twice a year, in January and July,

an English and a French edition of

THE INTERNATIONAL
HYDROGRAPHIC REVIEW

This pubh'cation contains articles of topical interest on
hydrography, hydrographic surveying and related
techniques.

Each volume contains an average of 160 pages, 18 X 27 cm.,
and numerous illustrations.

Price per number $5 (U.S.) excluding postage.

Orders should be sent direct to the Bureau's Headquarters
in Monaco, but payments can be made to the Bureau's
account at Barclays Bank Ltd., Chief Foreign Branch, 168
Fenchurch Street, London, E.C.3.

A reduction of 30% on the price quoted is allowed to
booksellers. The same reduction is granted to government
offices and to naval or merchant marine officers of the
Bureau's Member States, provided the order is sent direct
to the Bureau.
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CLICK CLICK CLICK!
selects beacon bearing...
simply, accurately, instantly

I 2 4 3 - 5
LOOP ADF ANT

MARCONI AD37O ADF
Only the Marconi
AD370 has automatic
crystal-controlled
solid-state electronic
tuning at no greater
cost than
conventional ADFs.
Available for early
delivery. ,

The Marconi AD370 Automatic
Direction Finder was cited
for outstanding achievement
in Technological Innovation
in The Queen's Award to

v Industry'for 1967.

Simple, instantaneous tuning
digital selection of desired
beacon frequency—bearings
obtained in quick succession
with minimum cockpit load.

All solid-state electronic
tuning system
increased reliability and
easier servicing.

Crystal-controlled tuning
fastest and most accurate
available.

Conforms fully with
Arinc550

the most
advanced ADF
in the world

Europe's largest
manufacturer of
airadio equipment
The Marconi Company Limited
Aeronautical Division
Basildoo, Essex, England

AN 'ENGLISH ELECTRIC COMPANY

ITD/A701
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