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BP makes a big splash
on Tyneside
With British Argosy, the biggest ship yet
launched from a Tyneside shipyard. In
fact, she and her giant sister, BP's British
Admiral, are the two largest tankers built
in Britain.

British Argosy hit the Tyne with little
more than a tenth of her own length
between her stern and the opposite bank.
To control her passage down the berth

called for nearly 1,300 tons of dragchain.
Now she's under her own steam;

25,000 s.h.p. And equipped in style, from
swimming pool to four sets of cargo
oil-hose davits !

With interests in more than 70 different
countries BP's transport requirements are
growing. And British Argosy will carry
over 100,000 tons of crude oil every trip.

BP SERVES A WORLD ON THE MOVE
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Cubic Autotape fixes positions of ships
or aircraft within 2 meters over 30 miles!

Check this performance turned in by
Cubic's all-new Autotape, today's most ad-
vanced positioning system!

"In a simple helicopter line-crossing oper-
ation alone, measurements made at a dis-
tance of 124 miles were within 1.42 meters
of the true distance," reports off-shore sur-
veyor John Chance of Lafayette, Louisi-
ana. And Autotape has turned in equally
impressive accuracies on ship-to-shore dis-
tances of 30 miles.

Autotape is a truly automatic two-range
system that gives a near-perfect fix on
ships or helicopters—speeding and simpli-
fying hydrographic, geophysical, topogra-
phic or oceanographic surveys.

Autotape, transistorized for portability,
provides direct digital display of two
ranges simultaneously each second. An
all-weather system. Autotape requires no
lane-Counting, no calibration, can operate
unattended, and uses antennas only three
feet long. No other system like it! For
details, write Cubic Corporation, Depart-
ment E- 212, Autotape Division, San
Diego, California 92123.

CORPORATION
SAN DIEGO. CALIFORNIA Q2I23

AUTOTAPE DIVISION
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Designed with total flexibility to suit all air-
craft types, Smiths lightweight Series 6 Flight
Control System-comprising autopilot, flight
system and compass system-is a development
of the first importance to the Airline Opera-
tor. Here are some of the 100 reasons why:

• high performance and reliability at low cost.
• lightweight and small size (basic autopilot

weighs only 55 lb.).
• developed to ICAO/IATA CAT 2

weather limits.
• conforms to ARINC recommendations

throughout.
• employs advanced techniques with fully

transistorised circuits and solid
state switching.

• no potentiometers, no relays.
• suits the executive jet and extends to the

inter-continental airliner.
• meets ARB and FAA requirements.
• high utilisation (5000 hours between

overhauls).
• designed for easy maintenance.
• supported by 'over-the-counter' unit

replacement schemes and world-wide service.

• developed with experience gained from the
successful and well-proven SEP.s autopilot.

• thoroughly proved in flight and now available
for customer demonstration in Smiths own
HS.748 aircraft.

• on order now for Fokker F28.
• available now in production form.

And the other 85 reasons?
These, and many more, are built into every
detail of Smiths Series6 Flight Control System:
they are the refinements of conception, design
and construction evolved in over thirty years'
unique experience. Write or 'phone for fullest
information.

SMITHS IIMDUBTRIBB LIMITED

AVIAT ION DIVISION

Kelvin House. Wembley Park Drive, Wembley, Middlesex
Wembley 8888. Airspeed. Wembley. Telex: 25366

are a
hundred reasons
for choosing
Smiths Series 6

Flight Control System
—but I like the

way it works for
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Why DECCA Transar is the most
reliable marine radar in the world

Trantar Is backed by
17 years unmatched
specialisation in marine
electronics.

— 17 years Innovation:
Decca has led'the world
with every major advance in
marine radar.

Over 22,000 Decca marine
radars have been ordered
by the mercantile marine of
every nation and SO of the
world's navies.

Decca Transistor marine
radar has been under
development for 5 years
and at sea for 3 years.

Decca has established the
new age of Transistor
Reliability.

Design Philosophy:
Reliability In operation is of
major importance, hence
the application of (he
AGREE* philosophy to the'
conception of TRANSAR.

Exhaustive Development:
Prototypes are given
exhaustive sea trials and
laboratory testing to confirm
the design objectives.

Continuous Evaluation:
Service, Installation and
post design engineers
independently assess the
capability of the
design so that targets
are realistically met.

Environmental Testing;
Final prototypes are tested
to the most stringent
environmental specification
applied to commercial
equipment.

Quality Control:
Strictly applied at every
stage of production to
ensure the quality
essential for reliability.

100% Pre-despatch Tests:
Every set undergoes a 24-
hour test procedure which
eliminates most faults
likely to occur in service.

Systematic Production
Sampling: The AGREE
reliability procedures,
applied from the design
stage, specify random
sample testing throughout
production.

Rigorous Testing:
patches of complete
TRANSAR radars undergo
500-hour temperature
cycling equivalent to many
years of service at sea.

FInt-class Service—high
installation standards

1 maintained throughout the
k world by Decca trained

engineers In 344 depots In
75 countries.

Continuous Improvement
In equipment based on
information fed back
through the service
organisation.

Rugged Display units —
failure rate halved by
intensive transistorisation.

Reliable Motor
Alternators —Proved In
service for 10 years—over
8,000 at sea.

Advanced Transceivers
—transistorised and
employing a new, rugged
modulator valve, and
balanced mixer.

Modern Slotted
i Waveguide Aerials
f —watertight and durability

tested giving outstanding
clarity.

British, American and
German type approval
for all TRANSAR radars.

•The Engineering discipline based on the
reliability testing procedures laid down by the
American Government's Advisory Group on
the Reliability of Electronic Equipment.

Transar radars have received awards for excellence
from Leipzig Fair (1964) and American National
Marine Electronics Association (1966).

Decca Radar Limited has received The
Queen's Award to Industry for export
achievement in the sale of marine radar.

DECCA DECCA RADAR LIMITED,

ALBERT EMBANKMENT, LONDON, S.E.I.
THE QUEEN'S AWARD
TO INDUSTRY 1 9 6 1
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Marconi AD560
proved in service
the most accurate and reliable
civil doppler navigator
in the world

SIXTY SERIES

T

The Marconi AD560 doppler navigator will keep you on track and on time
whether you are flying supersonic or subsonic over land or sea.

Marconi airadio systems
The Marconi Company Limited, Aeronautical Division, Basildon, Essex, England LTD/ASS
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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 $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 States Members, provided the order is sent direct
to the Bureau.
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FERRANTI
AUTOMATIC
CHART DISPLAY

THE FERRANTI AUTOMATIC CHART DISPLAY IS THE ONLY PICTORIAL
NAVI6ATION DISPLAY TO PROVIDE ALL THESE FACILITIES:
• operates on inputs from self-contained or ground-based navaids: inert!*!;

Ooppler; long-range radio aids such as Loran C; VOR/DME; etc.
O crou monitors between self-contained and external navaids or between two

self-contained aids
• world-wide coverage together with extensive storage of data sheets
• co-ordinate insertion and flight-plan check
D four scales to meet requirements for en-route and terminal-area conditions
D north-oriented or track-oriented display

Acting at the vital input/output interface between pilot and computer, the
Automatic Chart Display will form an essential part of modern navigation system*
and will make a significant contribution to the operational flexibility required in
the modern ATC environment
In the Concorde, the Ferranti Automatic Chart Display will be integrated with the
SAGEM/Ferrunti digital-inertiel navigation system. FERRANTI
ENQUIRIES TO; FERRANTI LTD • FERRY ROAD EDINBURGH • SCOTLAND

First into the Future

Tel: (031) DEAn 1211
EO/ESDft
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radionavigation
radiolocalisation

TORAN
Hyperbolic system for continuous po-
sition fixing at sea. on land and in the
air.
Accuracy : one to a few yards
Range : up to 350 n. miles on sea water
Thanks to its unique features, the
TORAN offers all the necessary condi-
tions for high accuracy and economical
operation.

Pattern stability is absolute : no phase locking or memory devices.
High flexibility allows a free choice in locating stations for higher
accuracy and range.
• hyperbolic pattern need not have a common focal point • unli-
mited lengths of pattern base lines - any number of coordinate
patterns can be associated .- compact, simple, sturdy and light
transmitting stations • fully automatic and unattended operation
• the number of mobile stations in a TORAN is unlimited • TORAN
is built to operate in all types of climate

TORAN 3 P : Range up to 160 nm
TORAN 3 G : Range up to 350 nm
TORAN 3 G can be equipped with lane
identification
Hydrographic and' Geophysical Sur-
veys - Sounding and Dredging • Sub-
marine Pipe and Cable Laying - Airborne
Surveys by Plane, or Helicopter •
Aeromagnetism. etc...

More than 12 years of WORLD WIDE EXPERIENCE.

96, Avenue VERDIER (92)
MONTROUGE • Tel. 253.37.74

FRANCE
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SHIPS GEAR
EXHIBITION
JULY 6-12
STANDS
4 3 & 4 4

Who made automation a matter of course?
Oecca did, by making accurate fixes continuously and automatically available
to the navigator. In 1946 ships first experienced the revolutionary development
of the Decca Navigator which provided accurate position information at a
glance. Today the Oecca System has spread to the important maritime areas
of the world and can form the basis of any automated navigational technique.
Oecca Mark 12 Multipulse is widely used today since it substantially increases
the accuracy of the fix at the outer limits of Decca coverage and so ensures a
greater service than ever. The Decca Navigator, Decca Radar and Arkas auto-
pilot are making an important contribution towards the automation of ships.

Over 11,500 ships are equipped with

THE DECCA NAVIGATOR
The Decca Navigator Company Limited • London
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NAVIGATION AND SEAMANSHIP
NICHOLLS'S SEAMANSHIP AND NAUTICAL KNOWLEDGE

By CHARLES H. BROWN, F.R.S.G.S., Extra Master
46/- Per Post 49/-

NICHOLLS'S CONCISE GUIDE, VOL. I. FUNDAMENTAL PRINCIPLES
AND SECOND MATES

Revised by H. H. BROWN, D.S.C., R.D., Extra Master
42/- Per Post 45/3

NICHOLLSS CONCISE GUIDE, VOL. I I . MATE, MASTER AND EXTRA
MASTER

40/- Per Post 43/-

MATHEMATICAL NOTES AND EXAMPLES FOR SECOND MATES
By A. C. GARDNER, B.A., Extra Master

PART I. 15/- Per Post 15/10
ALGEBRA, LOGARITHMS, GEOGRAPHY

PART n . 18/6 Per Post 19/3
TRIGONOMETRY, MENSURATION, GRAPHS

AN INTRODUCTION TO SPHERICAL TRIGONOMETRY
By J. CLOUGH-SMITH, BJSc. (Lond.), Extra Master, F.Inst.N.

32/6 Per Post 33/4

METEOROLOGY FOR SEAMEN
By CDR. C. R. BURGESS, O.B.E., F.R.Met.S.

30/- Per Post 31/3

MAGNETIC COMPASS DEVIATION AND CORRECTION
By W. DENNIS, Extra Master

25/- Per Post 26/-

DEVIATION AND THE DEVIASCOPE INCLUDING THE THEORY AND
PRACTICE OF COMPASS ADJUSTMENT

Revised by H. H. BROWN, D.S.C., R.D., Extra Master
34/- Per Post 35/-

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

BROWN, SON & FERGUSON, LTD.,
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1 6 inch SOLID STATE RADAR
Seatrac Marine Radar has been designed to meet the vital
need for an ultra-reliable, discriminating, large display
radar capable of maximum performance over extended
periods. The unique design incorporates many new
operational and technical features which have never
before been available in marine radar.

D Circular Polarisation Eliminates rain and sea clutter
O Solid State Circuitry For outstanding reliability
D Stabilised Flat-Surface Reflex Plotter
O SO KW 3 c m . For range and discrimination
Q Choice of Antennae 8 ft. or 12 ft.
• Two Year Guarantee

Sperry Gyroscope Company Ltd., Great West Road, Brentford, Middx. Tel: Isleworth 1241
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A monthly journal in the inter-

national field of airline and airport,

engineering, supplies, services and

equipment...

...established 1964 — bi-monthly — supplying a comprehensive
coverage of its field. Contributors are acknowledged experts and
their feature articles are designed to entertain as well as to

. inform. These articles are supplemented in each issue with pages
of considered discussion of important matters in international air
transport, factual information, and regular features, to ensure the
fullest readership value.

Regular features include : air transport news ; pictorial and
diagrammatic presentations of aircraft, aircraft systems and flight
aids ; personalia ; new equipment; air book reviews ; events and
meetings, etc. 5$. Od. per copy,

30s. Od. per annum.

Published by

AIR WORLD LIMITED
John Adam House,

17/19 John Adam Street, London, W.C.2.

An Industrial Newspapers publication
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Cubic Electrotape measures
where chain and tape can't!

Where other surveying methods are
impossible . . . Cubic Electrotape
gives fast, accurate measurements.
This precise electronic instrument
measures distance across water or
impassable terrain. Its range ex-
tends from a few feet to 30 miles.

Cubic DM-20 Electrotape Unit

Time saving offshore uses include
drilling site location, dredge posi-
tioning, oil exploration, and other
stationary hydrographic and ocean-
ographic surveys.
Simple operation...
Electrotape weighs only 24 pounds
and is extremely simple to operate.
Inexperienced personnel can be
used, eliminating the need for costly
stand-by electronics technicians.
Easy financing...
Electrotape is available for sale,
lease or rental. It quickly pays for
itself in dollar savings!

Write: Cubic Corp., Electrotape
Div., San Diego, California 92123.

DEPT. E.-2I3

CUBIC
CORPORATION
SAN DISCO. CAUPORNIA 03133

ELECTROTAPE DIV.
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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 13, No. 1 (Spring
1966), contains the following papers.

MODERN CHARTING REQUIREMENTS FOR MARINE NAVIGATION AND THE
NATIONAL ECONOMY

Capt. Lome Taylor, U.S.C. & G.S.
PROPOSED NAUTICAL UNITS OF LENGTH AND TIME

Dr. John C. Bellamy
AN INTERNATIONAL AIRLINE VIEWS NAVIGATION SATELLITES

R. R. Bohannon
THE VIEWS OF SHIPS OPERATING COMPANIES ON NAVIGATIONAL

SATELLITES
James T. Enzensperger

EVALUATION OF MULTI-CHANNEL NAVIGATIONAL DISPLAYS
Dr. Charles A. Fenwick

LUNAR CHARTING FOR PROJECT APOLLO
Robert W. Carder and Samuel P. Scott

LUNCHEON SPEECH
David B. Nichinson

AUTOMATION AND PERSONNEL REQUIREMENTS ON MERCHANT MARINE
SHIPS

C. Abramovtski
NAVIGATIONAL MANAGEMENT FOR OCEAN RACING

Bernhard N. Palm, N., U.S.P.S.
A PICTORIAL DISPLAY FOR COMPUTED NAVIGATION DATA

J. L. Denis
THE USE OF VOR FOR SMALL CRAFT NAVIGATION

John R. West
THE INSTITUTE FILE
NOTES AND COMMENT
Reviews of Recent Books

R.G.S. REPRODUCTIONS OF EARLY MAPS—VIII

THE SOURCES OF THE NILE:
EXPLORERS' MAPS

A.D. i856-1891
From the Society's collections with

notes by G. R. Crone

Ten collotype plates (two in colour) with
pamphlet in portfolio, 21 X 16J inches

Price 42s. plus postage.

This addition to the Society's series contains reproductions of manuscript maps
in its collections by nineteenth-century British explorers of Central Africa—Speke,
Livingstone and others. These are, therefore, the earliest representations of the
topography of this region by direct observation. Two topographic water colours
by Speke are included.
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The Institute of Navigation

INSTITUTE PUBLICATIONS

The Use of Radar at Sea
A Handbook on Marine Radar. (Hollis & Carter,

Observational Errors
An elementary account of the ideas behind the statistical theory

of errors, by E. W. Anderson & J. B. Parker. (John Murray, ss-)

The Geometrical Seaman
An illustrated work on early navigational instruments, by E. G. R.

Taylor & M. W. Richey. (Hollis & Carter, 305.)

The Mathematical Practitioners of Tudor and
Stuart England
by E. G. R. Taylor. (Cambridge University Press, 70s. Members

S£s. plus 2s. postage)
An account of the ideas, instruments and methods in navigation

and surveying between 1485- and 171$ with lists of the mathematical
practitioners with biographical notes and details of their work.

The Mathematical Practitioners of Hanoverian
England
byE. G. R. Taylor. (Cambridge University Press, 84s. 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.

Journal Index
Vols. I - I J , 1948-63. (IOS.).

from The Institute of Navigation

1 Kensington Gore, London SW7
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Kelvin Hughes Photoplot Radar
In this equipment the conventional rotating radar trace and P.P.I.
is superseded by a bright stable radar picture on which all echoes
on all bearings are displayed simultaneously. The screen, 24 inches
in diameter, is horizontal and covered with tracing paper on which
target speeds and courses can be plotted directly. Targets are de-
picted in black against a white background, and the picture can be
studied by several observers at the same time, both in daylight and
at night, without resorting to a visor or hood. True plot or relative
motion displays can be selected.

The radar information is first displayed in the normal way on a
3^-inch cathode ray tube. This display is then automatically photo-
graphed on special 16mm film, processed in a few seconds and
projected on to the underside of a translucent screen. The time
interval between successively projected pictures can be set at 15
seconds, three minutes or six minutes, according to plotting re-
quirements. When the longer time intervals are used successive radar
paints of moving targets become integrated over the selected period.
They are then automatically shown on the display as lines of varying
length and direction, indicating the track and distance travelled.

KELVIN HUGHES
A DIVISION OF SMITHS INDUSTRIES LIMITED
St. Clare House. Minori.es, London EC3 Telephone Royal 8741
Grams/Cables Marinst, London EG3
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