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Half-a-century ago, RMS Aquitania made history by becoming
the first British merchant vessel to navigate by gyro compass.
Since 1919 she and every Cunarder after her, have depended
on Sperry equipment
RMS Queen Elizabeth 2, for example, relies on a twin system
of Sperry gyro compasses and Sperry automatic steering.
Sperry are the world's largest manufacturers of marine
navigational systems.

SPERRY GYROSCOPE DIVISION
BRACKNELL BERKSHIRE ENGLAND
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Marconi
complete
naval
communications
A complete range of communica-
tions equipment using s.s.b, i.s.b
and all other modes of h.f and m.f
transmissions, designed specific-
ally for naval communications
systems.

• Simple, precise and highly accurate
continuous decade selection - of fre-
quencies in 100 Hz steps.
• Rigid stability controlled by a single
high accuracy frequency standard.

• Extreme simplicity of operation com-
bined with versatility of service and high
quality performance.
• Synthesizers and wideband amplifiers
employed in these systems, which make
maximum use of semiconductors.
• NATO codified.
• Complete system planning and in-
stallation.
This new range of Marconi equipment
has already been used in the moderniza-
tion of the communications of 10 Navies.

ymm^mm

Marconi naval radio and
radar systems
AN 'ENGLISH ELECTRIC COMPANY

The Marconi Company Limited, Radio Communications Division, Chelmsford, Essex LTO/HMI
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ANOTHER good deal from

Marconi MARINE
The New 'Raymarc 8'

This new addition to the 'Raymarc" radar range gives maximum p1 r' • - ir i •
at minimum cost. Particular attention has been paid to reliability, smipm
operation, accessibility for routine maintenance, good range performances f i
excellent discrimination, and ruggedness to withstand all extremes of weat. • •

H« Fully complies with MO. T. and G.P.O. marine radar regulations
sH Transmitter peak RF power 5kW
* Seven ranges: \, j, 1\, 3,6, 12 and 24 miles
H« 8-inch P.P.I, with ship's head up presentation
^J Pulse length, p.r.f. and receiver bandwidth switched to suit range in use
% Variable rain and sea clutter control
* Alternative inverter units for 24, 36 or 110/220 V d.c. and 115/230 Va.c.

AVAILABLE FOR OUTRIGHT SALE, ECONOMICAL RENTAL/MAINTENANCE TERMS
IN THE U.K. AND MOST OTHER COUNTRIES.

Marconi
MARINE shipping's name for a good deal in electronics
THE MARCONI INTERNATIONAL MARINE COMPANY LIMITED • ELETTRA HOUSE
WESTWAY CHELMSFORD • ESSEX -TELEPHONE CHELMSFORD 67201 TELEX 99213
and at London and ali principal ports
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Strick
Line
offer opportunities
for careers as Navigating
Officers in their fleet of
modern air conditioned
Cargo Liners serving
Arabian and Iranian
Ports from the U.K.

FRANKCSTRICK&Co.Ltd.
Sea Staff Department,
12/20 Camomile Street,
London, E.C.3.

ManoverBoard
light and smoke
s p a -for reliable day

or night use!

Approved by the Board of Trade, and complying with the
SOLAS convention, the new Manoverboard signal is com-
pactly designed, incorporating a central smoke candle of
impact extruded aluminium supported by a durable High
Density polythenefloat (with foam filling) on which the lights
are mounted.

The Manoverboard, connocted to
lifebuoy. Is mounted In tho
Inverted position for protection
against sun, weather, etc.
Aluminium and polythene con-
struction Is corrosion-free.

Release of lifebuoy pulls Manover-
board from spring clip, causing it
to fall through 90°. As seal breaks
internal nylon cords oporate two
uncocked strikers which ignite
smoke candle. Lanyard removes
seal from water-activated
batteries which have remained
watertight during stowage.

Lights corns on 7 to 10
seconds after Manoverboard
enters water. Both smoke
and lights are safe for oil or
petrol covered waters -
providing almost foolproof
day and night signal In all
conditions.

, For your supplies contact:-

PAINS-WESSEX
M A R I N E D I V I S I O N - HIGH POST • SALISBURY • WILTS
Telephone: Middle Woodford 282/3/4/5 Cables: Palnwessex, Sailsbuiy

Used by the World's Fleets
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KELVIN HUGHES NEW
TRANSISTORISED

PHOTOPLOT

24" Direct Plotting P.P.I. First ever digital computer for
providing True Motion.
Fully transistorised and with major improvements on the
photographic side. Can be interswitched with KH 18,19 or
21 Series conventional radar. The combination of this new
Photoplot and 21/16P (16" direct viewing) presents the
most advanced commercial radar system ever.

KELVIN HUGHES
A DIVISION OF SMITHS INDUSTRIES LIMITED
St. Clare House, Minories, London, EC3. Tel: 01-4818741. Cables: Marinst, London
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holiday voyages
by British luxury liners

to North Continental ports
"City" vessels 13,500 tons—first class accommodation throughout for 90 passengers. Sailings from
Middlesbrough for Rotterdam and Hamburg returning to London. Fares including full residence
on board £4O-£70.

m.v. " City of Exeter " 16 June
m.v. " City of Durban " 14 July
m.v. " City of Port Elizabeth " 8 Sept
m.v. " City of Exeter " 29 Sept

Also regular sailings to South African ports, Lourenco Marques and Beira.

29/34 Cockspur Street, London, S.W.I. Tel. 01-930 5372

A full range of electronic aids to
yacht navigation and sailing

Depth by HECTA

Position-fixing by
HERON D. F.

Radio reception by
HOMER

Distance and speed by
HARRIER

Wind direction and speed
by HENGIST/HORSA

Course indication and
alarm by HESTIA

BROOKES & GATEHOUSE LTD
Bath Road, Lymington, Hants. Tel: Lymington 4252
and a branch in the;U.S.A..:

BROOKES & GATEHOUSE IMC.
154 East Boston Post Road, Mamaroneck New York 10543
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Engine
intelligence

-at a
glance
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Designed for rapid, high accuracy
scanning of engine parameters, these^ THECONCORDE
new counter/pointer engine indica-
tors form a compact modular
instrument package.
Based on unequalled experience in
engine instrumentation and servo driven
counter/pointer displays for flight instru-
ments, this new family of engine indicators
has been developed for S.S.T. and other

applications and is specified for the
Concorde.
Each instrument is housed in a
separate 2ATI case for ease of
maintenanceand important features

are the commonality of many com-
ponents and assemblies, integral lighting and
the provision of separate outputs for flight
recording or A.I.D.S.
For full particulars write to the address below.

FLIGHT DECK INSTRUMENTS

PRODUCTS OP EES SMITHS INDUSTRIES LIMITED AVIATION DIVISION

Cheltenham Road, Bishops Cleeve, Cheltenham, Gloucestershire. Telephone: Bishops Cleeve 3333

FU6HT DECK INSTRUMENTS D FLIGHT CONTROL SYSTEMS D ENGINE EQUIPMENT D FUEL GAUGING EQUIPMENT
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GENERAL PRECISION SYSTEMS (ATM) LTD.
BILTON HOUSE,

UXBRIDGE ROAD,

EALING W.5

PHONE: 01-567 1845 CABLES: GENPRECIS, LONDON, W.5

PLYMOUTH COLLEGE OF TECHNOLOGY
(Proposed Polytechnic)

Principal: E. Bailey, B.Sc, F.R.I.C., A.MJ.Chem.E.

DEPARTMENT & SCHOOL OF MARITIME STUDIES
Captain G. R. Hughes, M.B.E., F.Inst.Nav., Extra Master

Courses of study are offered leading to the following qualifications:
B.Sc. in Nautical Studies, a degree of the C.N.A.A.
Board of Trade Certificates of Competency for all grades, including Extra Master,

Home Trade, Fishing & Yachtmaster
O.N.D. in Nautical Science
O.N.D. in Marine Engineering
Part 'A' of the Board of Trade Second Class Engineers Certificate

The following courses are also offered to all Shipping Companies:
Mid Cadetship Release Course
Sandwich Course for Navigating Cadets
Pre-Sea Cadet Courses

Short Courses are offered in:
Safety in Cargo & Dock Work
Modern Developments in Shipping

For further information, please apply to:

The Head of Department of Maritime Studies
PLYMOUTH COLLEGE OF TECHNOLOGY
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Oil surrounds you -wherever how to change oil into the raw
you are. Your drip-dry materials for all these products.

And thousands of others.shirts, your plastic macs,
your waterproof caps, your
composite soles on your
composite shoes, buttons, ties
and zips; oil surrounds you.
BP scientists have learnt

BP serves a world
on the move.

You are
surrounded by

oil!
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NAUTICAL BOOKS FROM
HOLLIS & CARTER
General Editor: M. W. RICHEY

THE USE OF RADAR AT SEA
(Available from the Institute of Navigation
70s plus postage.)

Edited by Captain F. J. WYLIE O.B.E. R.N. (Ret.)
Published for the Institute of Navigation

4th Revised Edition
"An excellent book which fulfils admirably the function for which it was
conceived. It should find a place in the chart-room bookcase of every radar-
fitted vessel and in the private reference library of every navigator."

—Journal of the Honourable Company of Master Mariners

"Well-balanced in all its parts; the authors have succeeded in never losing
sight of the main purpose of the book, which is to be a guide for the use of
radar at sea . . . . The wording is so clear and simple that it gives the reader
confidence."—International Hydrographic Bulletin

"There can be no doubt that a copy placed on board any radar-fitted ship
would pay dividends."—Shipping World

"W i l l never have a chance to become dusty on the bookshelf of either the
radar operator or the knowledgeable enthusiast."—Lloyd's List

"Undoubtedly as a textbook the work stands alone."—Merchant Navy Journal

CHARLES H. COTTER
A History of

Nautical Astronomy (63s)
The Astronomical and
Mathematical Foundations

of Geography (35s)
The Physical Geography

of the Oceans (35s)
The Complete Coastal Navigator

(45s)

PROFESSOR E. G. R. TAYLOR
and M.W. RICHEY
The Geometrical Seaman
A book of Early Nautical Instruments

(30s)
Published for the Institute of Navigation

REAR ADMIRAL G. S. RITCHIE
The Admiralty Chart
British Naval Hydrography
in the Nineteenth Century (84s)

L. OUDET
Radar and Collision (15s)

E.W.ANDERSON
The Principles of Navigation (84s)

Small-Boat Sailing:

Captain
JOHN H. ILLINGWORTH
Twenty Challenges

for the America's Cup (30s)

H. W. TILMAN
Mischief Goes South
Mostly Mischief

Coming in Spring 1969

CHARLES H. COTTER
The Complete Nautical

(30s)
(30s)

Astronomer (63s)

HOLLIS & CARTER
9 BOW STREET LONDON W.C.2
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Decca.
world leaders in

marine electronics

Decca Transar Radar
Decca ISIS 300 Integrated
Ship Instrumentation System
Decca Navigator System
Decca Arkas Automatic Pilot

Decca Radar Limited
The Decca Navigator Company Limited
Decca House, Albert Embankment
London SE1

1 • • • 1 1 <
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THE INTERNATIONAL HYDROGRAPHIC
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 publication 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 $6 (U.S.), post free.

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,
152-156 Upper Thames 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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USEFUL BOOKS ON NAVIGATION

AND SHIPPING LAW
NICHOLLS'S SEAMANSHIP AND NAUTICAL KNOWLEDGE

By CHARLES H. BROWN, F.R.S.G.S., Extra Master
55/- Per post 59/6

BASIC SEAMANSHIP (FOR BEGINNERS AT SEA)
By COMMANDER PETER CLISSOLD, R.N.R. (Rtd.)

21/- Per post 22/2

RADAR OBSERVER'S HANDBOOK
By WILLIAM BURGER, M.Sc. (Wales), Extra Master

34/- Per post 35/6

BUSINESS AND LAW FOR THE SHIPMASTER
By CAPTAIN F. N. HOPKINS, M.LN., Extra Master

90/- Per post 94/6
Supplement 5 / - Per post 5/6

MERCHANT SHIPPING ACTS
Revised by CAPTAIN W. V. J. CLARKE, D.S.C.

44/- Per post 47/-

SHIPBROKERS AND THE LAW
By E. J. EDWARD, LL.B. (Lond.)

30/- Per post 31/4

LAW AND PRACTICE OF SEA TRANSPORT
By CAPTAIN L. F. H. STANTON, A.M.Inst.T.

63/- Per post 66/-

Catalogue "N", giving further titles and details, free on request.

BROWN, SON & FERGUSON, LTD.,
52 DARNLEY STREET, GLASGOW, S.I.
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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 15, No. 3 (Autumn 1968) contains the following
papers.

THE NAVY NAVIGATION SATELLITB SYSTEM: DESCRIPTION AND STATUS
Thomas A. Stanscll,Jr.

NAVIGATION IN OCEANOGRAPHY
Michael A. lacona

GREAT CIRCLE ROUTE
Lieutenant Jack O. Horton,Jr., U.S.N.R.

TRUE AZIMUTH CALCULATION
Michael C. Hutchim

AIDING NAVIGATION BY COMMAND AND CONTROL
Francis J. Enge

SHIPS' AUTOMATION AND WORK STUDY
Captain C. A. AbramotosH

MARINE ELECTRONIC NAVIGATION SYSTEMS—A REVIEW
WoIfKuebler

RELATION OF AZIMUTH AND POSITION ERRORS IN A LONG-RANGE AIRCRAFT
INERTIAL SYSTEM

R. J. Holm
SIMPLICITY: A VIRTUE OF ROCKET GUIDANCE

Robert B. Kelley
IMPROVED NAVIGATION TECHNIQUES FOR EMERGENCY HELICOPTER SERVICES

Tirey K. Vickers
AVIONICS SYSTEMS FOR THE SST ERA

G. L. Berating,G. T. Bergemam,J. M. HollandH. M. Schaeighofer
MANUAL OPTIMAL GUIDANCB TECHNIQUES

P. A. Anderson and Dr.J. D. Gilchrist
A HANDHELD OPTICAL RANGEFINDER FOR ORBITAL RENDEZVOUS

Robert T. Pitlak
THB INSTITUTE'S PROFESSIONAL FILE

ROYAL GEOGRAPHICAL SOCIETY

Just published:

The first map produced by automatic cartography

THE BATHYMETRY OF THE GULF OF ADEN
Scale 1 : 2M at latitude 330

Mercator projection. Contours in metres
Sheet size: 76.3x85.8 cm

Contours and soundings compiled by the National Institute of Oceanography,
Automatic Cartography by the Experimental Cartography Unit of the Royal
College of Art.
This map is being exhibited at the 21st International Geographical Congress at
New Delhi.
A limited supply of this interesting map is available from the Office of the
Society, 1 Kensington Gore, London, S.W.7, price, inclusive of postage and
packing, Inland 13s od, Overseas 14s od (U.S.$1.75).
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DECCA AND HYDROSPACE
The Decca Navigator and its derivative Hi-Fix provide continuous, accurate position-fixing an<
repeatability for all types of hydrographic and oceanographic work. Decca's services include
survey ships and skilled personnel, position fixing, bathymetric, sonar and geophysical sur
veying, data acquisition and reduction, computing and charting. Decca has brought nev
standards of accuracy to these operations and is currently employed in such activities as oi
exploration, offshore oil rig positioning, dredging, port maintenance and civil engineering
projects. For general navigation, ships' acceptance trials, fishing, naval operations, air/sei
rescue and for the laying and maintenance of cables and buoys Decca's continuous and accurate
position-fixing information is relied on by 13,000 vessels of all types and sizes.

The Decca Navigator Company limited, London
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POLHEMUS NAVIGATION SCIENCES, INC.
Ann Arbor, Michigan, USA Burlington, Vermont USA

(313)761-8523
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BUCKINGHAM PALACE.

With this number, the Journal of the Institute of
Navigation celebrates its twenty-first year of publication.
I am not altogether certain of the significance of twenty-
one years but it seems as good a moment as any to remark
on the high standard of content and presentation that it'
has achieved, and on the very valuable contribution it
has made to the development of navigation in a period of
rapid change. The Journal is widely acknowledged to be
one of the world's leading periodical publications on
navigation, and this attracts a great number of
contributions from abroad. In the first volume only one
out of the thirty-eight contributions came from abroad;
ten years later the proportion had risen to some forty-five
per cent. Contributions come from every country where the
problems of navigation are studied and techniques are under
development:- from the U.S.S.R., Japan, the United States,
Australia, South America and almost every country in
Western Europe.

Although the Journal includes the reports of the
proceedings of the Institute, it is not limited to that.
Only a minority of the papers published have been presented
at Institute meetings and the circulation is much wider
than the membership. To that extent it may be looked upon
as the Institute's most valuable creation.

None of this could be achieved without wise guidance
and impeccable editing. The Institute deserves to be
congratulated on the wisdom of its publication policy, and
the Editor deserves high praise for the way that policy has
been carried out.

For this anniversary in the Journal's life the Editor
has decided to publish a somewhat reflective number in
which invited contributors look back at the developments
that have taken place over the last twenty-one years,
consider the present state of the art, and do a little
crystal gazing about the future.

They have quite a story to tell as I know very well
myself. I went to sea before radar - or even radio
location - and I flew before V.O.R.'s, Decca or I.L.S.

I hope the Journal will long continue to record the
state of the art of navigation and that its columns will
always be full of new and challenging ideas.
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The Navigation Explosion

THIS number of the Journal marks a suitable moment to pause and con-
sider the changes that have taken place in navigation over the period

of its life, when, as Wing Commander ANDERSON points out, probably
more thought has been devoted to the subject than at any time in its long
history. There has in effect been a navigation explosion, an expansion of
ideas, techniques and methods perhaps unparalleled since the sixteenth
•century. To suggest this happening the number has been given a distinctive
title and is devoted to invited contributions which attempt in different
ways to take stock of the present situation. The selection only roughly
•covers the whole subject, but it has not been made capriciously.

The presidential address squarely sets the scene for navigation in a
technological age, reviewing the principles of modern navigational aids
within a wider historical context. The kev role the Institute has played,
to a large extent through its Journal, in the development of modern
navigational thought is the theme of Wing Commander ANDERSON'S
paper, written in a characteristically brilliant style. As Captain WYLIE
points out, the birth of the Institute coincided very closely with that of
•commercial marine radar and he here traces, in a comprehensive and
valuable paper, the history of this branch of navigation since that date.
Last year's gold medallist, Dr. CALVERT, largely through his contributions
to the Journal, has had a profound influence on thinking about collision
•avoidance by manoeuvre, both at sea and in the air, and his present paper
summarizes the results of his geometrical analysis of the subject. Col-
lision avoidance is also, of course, the primary purpose of traffic separation
at sea. Here the Institute played a decisive role in getting the principle
accepted internationally and put into effect in the Dover Strait. No one's
thought has so dominated this work as that of Commandant OUDET who
here relates the circumstances in which these fruitful activities took place
-and how the work is being continued. Twenty-one years ago, astronom-
ical navigation was still a primary aid both at sea and in the air. But if other
methods have largely superseded the sextant, the place of astronomy in
navigation has not declined, as D. H. SADLER, the Superintendent of H.M.
Nautical Almanac, shows in his masterly review. Dr. DEACON, Director
of the National Institute of Oceanography, writes on the intimate and
growing connection between that science and navigation and Captain
WEPSTER, bronze medallist for 1968 and a frequent contributor to the
Journal, looks at the navigation of merchant ships in the future. Naviga-
tion plays an integral part in the economic operation of commercial air-
craft, a theme which J. E. D. WILLIAMS, who himself operated an airline,
writes on with perception and wit. Economics and navigation is also the
underlying theme of A. M. A. MAJENDIE'S thoughtful paper in which he
discusses the importance of timing in any technological advance. Animal
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navigation may be said to belong to the cultural side of the subject, as does
the history of navigation, to which such important contributions have
been made through the medium of the Journal by authorities such as the
late Professor E. G. R. TAYLOR. Possibly no one has made so thorough a
study of his own subject as Dr. MATTHEWS, who has frequently contri-
buted to the Journal in the past.

Finally, the account of Jester's transatlantic passage this year, although
it has a coincidental connection with the Institute's twenty-first anniver-
sary celebrations, may primarily interest members of the navigational
community whose major interest in the subject is an enthusiasm.

Indeed transoceanic voyages under sail perhaps provide the last op-
portunity for exercising the art of navigation in its classical form. Here
Sir Francis CHICHESTER reviews the latest work from that most indom-
itable of seamen, H. W. TILMAN, and TILMAN himself reviews Sir Alec
ROSE'S account of his own circumnavigation. Finally the HYDROGRAPHER
OF THE NAVY reviews a new biography of Admiral FitzRoy, one of the
most illustrious of early navigators. In the Forum, a section devoted to
notes and discussion, a Master at sea proposes a table which may prove
useful to seafarers as a whole.

The cover for this number has been designed by Ruari McLean and
the photograph used is reproduced by courtesy of the Observer. The
photograph reproduced as a frontispiece was taken by Alan Villiers.

M. W. RICHEY
Executive Secretary and Editor

i Kensington Gore, London SW.7
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