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AIR
TRAFFIC
CONFUSIONOR...

The answer to increasing air traffic
confusion is an accurate,
comprehensive, automatic and
reliable Nav/ATC system.
Decca-Harco is the only system that
can meet the navigation and ATC
demands of both sub- and supersonic
air traffic. And only Decca-Harco can
provide the flexibility and accuracy
that permits close lateral separation of
aircraft throughout the route structure.

ON THE FLIGHT-DECK

Decca Omnitrac—the world’'s most
advancedlightweightdigital computer—
provides the pilot with undistorted
pictorial presentation and automatic
chart changing. The ‘ghost beacon’
facility gives him bearing and distance
to any point. Omnitrac also provides
auto-pilot coupling and automatic
altitude control which maintain
respectivelyanyrequired flight path and
flight profile. The ET A meter indicates
either time to destination or ETA.

DECCA-HARCO

AT THE CONTROL CENTRE

The Decca Data Link provides the
controller with accurate displays of the
identity, altitude and precise position
of all co-operating aircraft, using the
common reference of a high accuracy
area coverage system. The use of
speechis reduced and routine reports
are eliminated by means of
unambiguous, high-speed two-way
signals. Itis only through an integrated
system, operating from a common
reference, such as Decca-Harco, that a
great many aircraft of different types
flying at various speeds and altitudes
can be efficiently co-ordinated into a
single disciplined traffic palttern.

DECCA-HARCO

The comprehensive Nav/ATC system

\

The Decca Navigator Company Limited - London
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Success
Symbol

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, civiland 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.
https://MVembley 8888 Airspeed Wemblay talex &E@%ridge University Press
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- Marconi ADb6

proved in service

the most accurate and reliable
civil doppler navigator

in the world

L4~ SIXTY SERIES

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

arconi airadio systems

he Marco ny Limited, Aeronautical Division, Basildon, Essex, England
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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 simultancously 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 F-102, Autotape Division, San
Diego, California 92123,

CUBIC

CORPORATION

SAN DIEGO, CALIFORNIA 92123

UTOTAPE DIVISION
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Why DECCA Transar is the most
reliable marine radar in the world

Transar Is backed by
17 years unmatched
specialisation in marine
slectronics.

-~ 17 years Innovation:
Decca has led the world
with every major advance In
marine radar.

Over 22,000 Dacca marine
radars have been ordered
by the mercantlle marine of
every nation and 50 of the
world's navies,

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

Dacca has established the
new age of Transistor
Reliablility.

Design Philosophy:
Reliabllity In operation is of
malor Importance, hence
the application of the
AGREE® philosophy to the
conception of TRANSAR.

Byh

ive Deve! t
Prntotypas are glven
exhaustlve sea trials and
{aboratory testing to

the design objectives.

10
al
12

13

Transar radars have recelved awards for excellence
from Lelpzig Falr (1964) and American National
Marine Electronics Assoclation (1966).

Continuous Evaluation:
Service, Installation and
post design engineers
independently assess the
capability of the

design so that targets
are realistically met.

a4

115}

1@
47

RS
1Ok

Environmental Testing:
Final prototypes are tested
to the most stringent
environmental spacification
applied to commerclal
equipment.

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

1009, Pre-despatch Tests:
Every set undergoes a 24-
hour test procedure which
elimlnates most faults

likely to occur In service.

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

Rigorous Testing:
Batches of complete
TRANSAR radars undergo
500-hour temperature
c¢ycling equivalent to many
years of service at sea.

2]0

*The Engineering discipline based on the
rollability testing procedures Iald down by the
Amorican Government's Advisory Group on

First-class Service--high
Installation standards
maintalned throughout the
world by Decca trained
englneers in 344 depots in
75 countries.

In aqulpmen! buaod on
Information fed back
through the service
organisation.

Rugged Display units —
failure rate halved by
intensive transistorisation.

Reliable Motor
Ailternators — 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
Waveguide Aerials
- watertight and durability
tested giving outstanding
clarlty,

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

the Rellability of Elsctronic Equipment,

Decca Radar Limited has recelved The
Queen's Award to Industry for export

achievement In the sale of marine radar.

DECCA

httpss:

DECCA RADAR LIMITED,
ALBERT EMBANKMENT, LONDON, S.E.1.

Soiora/d0 40 7/c02723402200042242 Dublichad.gnline by Cambridaas Linivorgitg Pro

THEQUEEN'S AWARD
TOINDUSTRY 19888
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FERRANTI
AUTOMATIG
GHART DISPLAY

GHOSEN FOR
GONGORDE

THE FERRANTI AUTOMATIC CHART DISPLAY IS THE ONLY PICTORIAL
NAVIGATION DISPLAY TO PROVIDE ALL THESE FACILITIES:

[] operates on inputs from self-contained or ground-based navaids: inertial;
Doppler; long-range radio aids such as Loran C; VOR/DME; etc.

[0 cross monitors between self-contained and external navaids or between two \ %
self-contained aids )

[7] world-wide coverage together with extensive storage of data sheets

[] co-ordinate insertion and flight-plan check

[ four scales to meet requirements for en-route and terminal-area conditions

[ north-oriented or track-oriented display

Acting as the vital input/output interface between pilot and computer, the
Automatic Chart Display will form an essential part of modern navigation systems
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

SAGE'TA/Ferranti digital-inertial navigation system,. | FE R R A NTI

First into the Future

ENQUIRIES- TO: FERRANTI LTD - FERRY ROAD ' EDINBURGH - SCOTLAND - Tel: (031) DEAn 1211
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Avoid costly delays!

Electrotape is backed by
12-hour service, at no charge!

No worries about downtime!

As the leader in electronic distance mea-
surement, Electrotape has a record of
top rellablhty but if and when you need
service, there’s no need to worry about
the high cost of an idle crew.

Included as part of your bargain on
Electrotape is fast, free service. Cubic
will pin-point the trouble, correct it, and
airfreight your instruments within 12
working hours after their arrival at
Cubic. Roundtrip airfreight and insur-
ance are included. Electrotape is backed
by a 1-year unconditional warranty.

Electronic distance measurements made
with Cubic Electrotape can be profitable
in surveys of almost any kind--across a
broad range of engineering and survey-
ing applications, in all types of weather,
and in the most difficult terrain.

No down payment!

You can have the competitive advantage
and earning power of your own Electro-
tape for as little as $282 per month, with
no down payment. That’s less than the
salary of a chainman,

Free application reports!

See how easy Cubic makes it to profit
with Electrotape. For free reports,
photos and literature, write: Cubic
Corporation, Electrotape Division, Dept.
E-257, San Diego, California 92123.

CuBiIC

CORPORATION

SAN DIEGO, CALIFORNIA 92123

LECTROTAPE DiV.
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sea/trac
=

16 inch SOLID STATE RADAR

Seatrac Marine Radar has been designed to mest 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 redar.

{ Circular Polarisation Eliminates rain and sea clutter
1 Solid State Circuitry For outstanding reliability

[] Stabilised Flat-Surface Reflex Plotter

1 50 KW 3 c.m. For range and discrimination

[ Choice of Antennae 8 ft. or 12 ft.

[ Two Year Guarantes

Sperry Gyroscope CompanyLtd., Great West Road, Brentford, Middx. Tel: Isleworth 1241
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Authoritative Sailing-Ship Books

Coolie Ships and Oil Sailers

This book is a record of two special phases of sea life in Sailing Ships

190 pages 93" % 74" 56 illustrations 30/~ (per post 34/6)
The Colonial Clippers

The Great Wooden Ships of the Blackwall and other lines

400 Pages 93”x74” 81 Illustrations, 4 Plans 36/- (per post 40/6)

The Opium Clippers
The Remarkable Story of the Opium Traffic into Chma
406 Pages 61 Illustrations, 17 Plans 36/- (per post 40/6)

The Log of the ‘“Cutty Sark”

The most authentic work, compiled from her log books and captain’s abstracts
344 Pages 93"x 74" 52 NMlustrations, 9 Plans 45/~ (per post 49/6)

The Last of the Windjammers
Vol. I. The Sailing Ships of the Seventies-Eighties

535 Pages 93"x 73} 126 Ilustrations, 17 Plans 50/- (per post 54/6)
Vol. II. The Deep-Water Sailing Ships, 1888-1928
470 Pages 93" x7}” 174 Ilustrations, 17 Plans 50/~ (per post 54/6)

By BASIL LUBBOCK

All Lubbock’s work is the product of original and comprehensive research.
These books are recommended without reserve to the student of the sailing-ship

Sail Training and Cadet Ships

This Magnificent Volume is a most complete record

366 Pages 93”x7}" 132 DNlustrations, 45 Folding Plans 60/- (per post 64/6)
Deep-Water Sail

For all Students of Sail and lovers of the Windjammer :

387 Pages 93”x7} Over 200 Dlustrations, 28 Plates 60/- (per post 64/6)

Plarﬂc—on-Fra.me Models and Scale Masting and Rigging
Vol. 1. 38/ (per post 39/4) Vol. II.  34/- (per post 35/4)

By HAROLD A. UNDERHILL
A leading authority on Sail and Ship Modelling

The Convict Ships 1787-1868

This first complete record opens up a new field of maritime history
369 Pages 94"x 631" 20 Illustrations 36/~ (per post 40/6)

By CHARLES BATESON

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

https://amw NQESQMO&AEEM(U&QJNWMTEDI’ESL Qal'nley st., G Iasgow, s-l
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I A bi-monthly journal in the inter-
national field of airline and airport,
J engineering, supplies, services and
equipment...

. . . established 1964 - AIRWAYS INTERNATIONAL supplies a
comprehensive coverage of the aircraft supporting industry in all

its aspects, i.e., airports, airfield equipment, air-line administration
“ and organization. Facts, information, discussion and feature
articles covering the complete field of commercial aviation.

II Subscription rates -~ - - - 55 0d. per copy,
United Kingdom -~  30s. 0d. per annum.
Overseas - - 35s.0d. ,, .
| Advertisement rates gladly sent on request.
Published by

AIR WORLD LIMITED

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

An Industrial Newspapers publication

https://AOToTo O 0
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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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‘NAVIGATION, U.S.A’S

Navigation, the quarterly Journal of the American Institute of Na;iigation is available to members
of this Institute at a reduced subscription of £1 a year. Volume 13, No. 3 (Autumn 1966)
contains the following papers.

—

AUTOMATIC STAR TRACKERS FOR AIRCRAFT NAVIGATION
Ronald D. Thomas and Gerald §. Shroyer
APPLICATIONS OF INERTIAL NAVIGATION TO DEEP SUBMERGENCE
OPERATIONS
Dr. D. T. Friest

THE RAYTHEON ACOUSTIC DOPPLER NAVIGATOR
E. E. Turner, B. §. Thompson and O. H. Jackson

LUNAR SURFACE VEHICLE NAVIGATION DISPLAYS
Donald K. Breseke

A LASER GUIDANCE SYSTEM FOR RENDEZVOUS AND DOCKING
Thomas P. Dixon, Charles L. Wyman and H. Dean Coombes

HIGH ACCURACY, HIGH RELIABILITY INFRARED HORIZON SENSORS FOR
EARTH, LUNAR AND PLANETARY USE

Frank Schwarz and Thomas Falk

THE RING LASER INERTIAL SENSOR
Earl J. McCartney

AN ASTRONOMICAL GUIDANCE SYSTEM FOR AIR NAVIGATION
Col. R. Genty

THE INSTITUTE’S PROFESSIONAL FILE

Revii:vs of Recent Books —___I
A TRAVELLER’S SEAMANSHIP HANDBOOK

for Basic Studies

GUIDE TO HEALTH ||| . zomic

This new edition (4th) is enlarged
LT.-COLONEL J. M. ADAM, and completely revised. It provides

RAM.C. comprehensive cover for the sea-
manship syllabus up to E.D.H. and
E.S.E. levels, as laid down in the

Explorers, and all who travel by land Record Books for the training of
or air or water, will find this book in- both deck hands and apprentices.
dispensable. It not only contains a With a glossary and index. 326 pages,
useful compendium of First Aid hints illustrated. Hard cover.  22s. 6d.
for all emergencies but gives valuable

chapters on preparation for travel, the

prevention of local diseases as well as RA DA R WATCH KEEPI NG
their treatment, and a wealth of other Captain W. D. Moss

essential information. A practical guide on the safe use

128 pages. 6% ins. X 4% ins. of Radar as outlined in M.O.T.
L. . Notices Nos. M445 and M463.

11 pages line illustrations. (Use of Radar and navigation with
Shipborne Radar in reduced visi-

12s. 6d. (postage 8d). bility.) 96 pages. 8s. 6d.

Obtainable from the Office of the
Royal Geographical Society, 1 Ken- THE MARITIME PRESS LTD.,

sington Gore, London, S.W.7. 13 Long Acre, London, W.C.2
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INSTITUTE PUBLICATIONS

The Use of Radar at Sea

A Handbook on Marine Radar. (New edition in preparation.)

Observational Errors

An elementary account of the ideas behind the statistical theory
of errors, by E. W. Anderson & J. B. Parker.  (John Murray, gs.)

The Geometrical Seaman

An illustrated work on early navigational instruments, by E. G. R.
Taylor & M. W. Richey. (Hollis & Carter, 30s.)

The Mathematical Practitioners of Tudor and
Stuart England
by E. G. R. Taylor. (Cambridge University Press, 70s. Members
§5s. plus 2s. postage.)
An account of the ideas, instruments and methods in navigation

and surveying between 1485 and 1715 with lists of the mathematical
practitioners with biographical notes and details of their work.

The Mathematical Practitioners of Hanoverian
England
by E. G. R. Taylor. (Cambridge University Press, 84s. Members
63s. 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 (5s.)

from The Institute of Navigation
1 Kensington Gore, London SWy
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Which Kelvin Hughes type are you?

17 IJR 17/9 17/12 19/9 19/12

High Performance
Radars for
all types of vessels

The new Kelvin Hughes Series 17, Series 19,
and Series 21 Radar Systems provide installa-
tions suitable for all types of ship from the
smallest fishing vessel or coaster to the largest
ocean going liner.

The design of each basic unit has been proved
by stringent environmental test procedures
covering vibration, impact and drop, high
and low temperature, driving rain, salt spray
and corrosion, and humidity. Manufactured
to critical engineering standards, to ensure
conformity with the approved designs, all
these radars can be relied upon to provide
optimum performance over long periods of
continuous operation.

Type 17/9 comprises a 6-ft. scanner, display
unit with 9-in CRT and variable range market
as standard. 3kW transmitter-receiver unit
and a motor alternator. There are eight scale
ranges extending from }-mile to 24 miles.
Instantaneous auto-alignment to ‘Ship’s
Head Up’ is provided. Low mains consump-
tion, only 350W.

Type 17/12 is similar to Type 17/9 but the
larger display unit has a 12-in CRT.

KELVIN HUGHES

A DIVISION OF SMITHS INDUSTRIES LIMITED

21/14 21[14P

Type 19/9 incorporates all the features of the
Type 17/9, but has, as standard, a 7.5t scan-
ner and a 25kW transmitter-receiver unit.
The higher power output and band width
switching provide optimum performance on
nine scale ranges, which extend from }-mile
to 48 miles.

Type 19/12 is similar to Type 19/9 but has a
12-in CRT.

Type 21/14 This relative motion radar incor-
porates a 7.5-ft or 10-ft scanner a 25kW
transmitter-receiver unit and a display unit
with a 14-in flat-face CRT. This type of tube
face provides a picture area equivalent in size
to that normally obtained on a much larger
conventional CRT.

Nine scale ranges extending from -mile to
48 miles, with superimposed calibration rings.
Variable range marker and mechanical bear-
ing cursor are motor-driven, A Mode Selector
Switch presents automatically ‘Ships Head
Up’ display, or ‘North Up’ compass stabilised
display as required.

"Type 21/14P is identical to the Type 21/14 but

has an additional unit housing an electronic
computer which applies digital techniques to
provide True Motion presentation. The com-
puter can be programmed to accept a correc-
tion factor for tides. A Mode Selector Switch
presents automatically aligned displays as
required—True Motion, ‘Ship’s Head Up, or
‘North Up’.

St. Clare House, Minories, London EC3
Tel. Royal 8741 Grams/Cables Marinst London-EC3

https://doi.org/10.1017/50373463300042843 Published online by Cambridge University Press


https://doi.org/10.1017/S0373463300042843

Kinjuad yuearutu oy Sunnp KydesSopiy 01 uonnquuuod ysng a1 saqusap LaeN ay3 jo taydesSorpAy oy
‘ansoddo payupad ‘aunioa 1o0(Ae] "y ‘0 esF oy up "gIgr (weyuaq uresde)) ppordy g WH WOl ‘oyided yanog ayd ur aroyse Ared Juikaaing

https://doi.org/10.1017/50373463300042843 Published online by Cambridge University Press


https://doi.org/10.1017/S0373463300042843

