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PLATED

reliability

...WITH MARCONI MARINE’'S NEW

SEAMARC
RECORDING ECHO SOUNDER

ailing reliability, high performance and Please ask for full technical particulars, or
stant readiness are outstanding features of the see the new ‘Seamarc’ at your nearest Marconi
w ‘Seamarc’ fully-transistored echo sounder. Marine depot.
aled-in-glass contacts are gold-plated and * 4 ranges, 0-440 fathoms

ranieed for a hundred million operations! * Extremely quiet operation
Eama.rc’ is simple to install and operate, and * Solid state circuitry
VATLABLE ON HIRE AT VERY ATTRAC- #* Minimum power requirements from mains
[VE TERMS AS WELL AS FOR SALE. or batteries

MARCONI MARINE

f_aintain expert service facilities throughout the world
HARCONI INTERNATIONAL MARINE COMPANY LIMITED,

ETTRA HOUSE - WESTWAY - CHELMSFORD - ESSEX TELEPHONE: CHELMSFORD 57201

50 at London and in all principal ports
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THE INSTITUTE OF NAVIGATION

THE opjicr of the Institute is to unitein one body those who are con-
cerned with or who are interested in the science and art of navigation.
Membership is not restricted to those who hold professional qualifications, but
is open to others who wish to further the aims of the Institute.

By coordinating the knowledge and achievements of marine and air navigators,
scientists and those associated with the development and production of naviga-
tional equipment, the work of the Institute is directed towards raising the
standard of navigation. In the ficld of education it is the aim of the Institute to
bring practical navigators into contact with teachers and research workers to
increase a common appreciation of the issues involved. It is an object of the
Institute to encourage research in equipment and methods; through its publica-
tions it gives a wide circulation to original work on navigation so that new
developments and suggestions can be appreciated by those most directly con-
cerned with them.

The activities of the Institute include the holding of monthly meetings to
discuss specific problems, the publication of a Journal and of other works con-
cerned with different aspects of navigation, and such other activities as the
Council may deem necessary to promote knowledge in navigation and its
associated sciences.

The Journal of the Institute of Navigation is issued free each quarter to all
members and contains a full account of the Institute’s proceedings. It prints the
papers which are presented at meetings, together with their ensuing discussion,
and other original papers contributing to the science of navigation. It also
contains a record of current navigational work, reviews of important books,
and general papers of interest to navigators and those with similar interests.

The work of the Institute is coordinated with that of similar societies abroad,
and in particular with the work of the United States and Commonwealth
Institutes of Navigation, whose proceedings are available to members.

Membership. There are five classes of membership of the Institute:

(1) HONORARY MEMBERS, who shall be distinguished persons upon
whom the Council may see fit to confer an honorary distinction,

(2) rELLOWS, Who shall be members, of at least three years’ standing
who, in the opinion of the Council, have made a contribution of value to
navigation,

(3) MEemBERS, who shall be persons over twenty-one years of age who
can satisfy the Council of their interest in navigation.

(4) STUDENT MEMBERS, who shall be persons under twenty-five years
of age studying with a view to making navigation, or an allied interest,
their career.

(5) cORPORATE MEMBERS, who shall be companies, universities,
navigation schools, government departments and other organizations, here
and abroad, who are directly or indirectly interested in the science of
navigation. Corporate Members are entitled to send representatives to all
Institute meetings and to receive six copies of the journal, and other
publications. They are encouraged to take an active part in the Institute’s
work. Application should be by letter addressed to the Executive
Secretary.

Subscriptions. Annual subscriptions to the Institute are payable in
advance as follows:

Members and Fellows . . . . Three guineas
Student Members . . . . Half a guinea
Corporate Members . . . . Thirty guineas
The Institute’s financial year begins on 1 July. Members in any category who
are elected after 1 January in any year are only due for one half of their sub-
scription until 1 July, when the full subscription for the next year becomes due.
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Form of application for membership

Name in full (including title)
(Please use block letters)

Permanent Address

Class of membership for which you wish to be considered

Branch of navigation or related science in which you have particular interest

Profession or Occupation

Professional andfor Academic qualifications

Summary of experience

Datce of Birth

“if accepted for membership of the Institute of Navigation, I hereby agree to abide by its
Constitution and By-Laws and to advance the objects of the Institute as far as shall be in

my power.”

Date Signature
(See note below

Note.—In the case of applications for Student Membership this form should be countersigned by the Principal of
the Educational Establishment at which the applicant is studying.

Copies of this form can be obtained from the Executive Secretary.
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one-finger flying—and why

i

Acquiring height or airspeed is a one-finger exercise for the
pilot of an aircraft—such as the Trident or the Belfast—which is
equipped with Smiths SEP. 5 Flight Control System. By pro-
viding these and many other automatic facilities in their new-
generation flight systems, Smiths not only deliver the pilot from
mere drudgery. They free his attention, his skill and his judge-
ment for undivided concentration on the decision-making which
is his true responsibility. Smiths systemisation enables the pilot
to maintain continuous, total command.

MITHS aviarion owision

The Aviation Division of 8. Smith & Sons (England) Ltd

o Py

KELVIN HOUSE, WEMBLEY PARK DRIVE, WEMBLEY, MIDDX WEMBLEY 8888 AIRSPEED WEMBLEY

TELEX: 25366

https://doi.org/10.1017/50373463300021068 Published online by Cambridge University Press


https://doi.org/10.1017/S0373463300021068

Page iv The Journal of the Institute of Navigation,

NAVAL RADIO
TRANSMITTING
SYSTEMS

Complete flexible
NNEUS
for any class of vessel

0
\

)

Adopted by the
Royal Navy and ordered
by navies in
the Commonwealth
and NATO

® Precise frequency setting and positive stability allows
full advantage to be taken of SSB which provides the
most reliable communications under difficult conditions

of propagation or interference m Continuous frequency
coverage from 240 Kc/s to 24 Mc/s m Covers all types
of signalling m Broadband amplifier and synthesizer
system provides simplest operation and almost elimin-
ates tuning ® Aerials can be sited for maximum
radiating efficiency. )

MARCONI NT 203/204 SYSTEMS

4
\) COMPLETE NAVAL RADIO AND RADAR SYSTEMS

THE MARCON! COMPANY LIMITED . CHELMSFORD ., ESSEX . ENGLAND
Mip
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BOOKS ON NAVIGATION

A HISTORY OF THE PRACTICE OF NAVIGATION
By COMDR. J. B. HEWSON, F.R.GS., RD., RNR. (Retd))
40/- Per Post 42/3

HARBOARD'S GLOSSARY OF NAVIGATION
Revised by CAPT. C. W. T. LAYTON, F.R.AS., MLN,, Assoc.LN.A.
12/6 Per Post 13/6

NIGHOLLS’S SEAMANSHIP AND NAUTICAL KNOWLEDGE
By C. H. BROWN, r.rs.¢s., Extra Master
42/- Per Post 44/3

MAGNETIC COMPASS DEVIATION AND CORRECTION
By W. DENNE, Extra Master
25/- Per Post 26/-

DEVIATION AND THE DEVIASCOPE
By C. H. BROWN, r.Rrs.6.s., Extra Master
34/- Per Post 35/~

HOME TRADE NAVIGATION GUIDE
By CAPT. WILLIAM MACFARLANE
45/- Per Post 46/6

LAW AND PRACTICE OF SEA TRANSPORT
By CAPT. L. F. H. STANTON, AMIne.T.
63/- Per Post 65/3

Full Descriptive Catalogue *“ N Free on Request

BROWN, SON ano FERGUSON, LTD.

52 DARNLEY STREET, GLASGOW, S.1
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DECCA

Nippon Yusen Kaisha have equipped M.S.

Yamanashi Maru with the Decca Mark 12—the
new receiver that increases Decca coverage and
improves performance at the longer ranges.

THE OECCA NAVIGATOR COMPANY LIMITED . LONDON - ENGLAMD

https://doi.org/10.1017/50373463300021068 Published online by Cambridge University Press


https://doi.org/10.1017/S0373463300021068

April 1965

Page vii

SKYROAD TO
ANYWHERE

The FERRANTI Moving Map Display

.. .... TheFerranti Moving Map Display is designed
to meet ICAO and Eurocontrol Association require-
ments for pictorial navigation displays for the aircraft
of today and tomorrow.

The Ferranti Moving Map Display shows aircraft
position and track continuously and automatically on
optically projected film of aeronautical charts. The
Display is simple, accurate, reliable—greatly reduces
cockpit workload., Wide coverage is provided—
enough film can be stored to cover almost any airline
operation in the world.

FERRANTI

First into the Future

FERRANTI! LTD., FERRY ROAD, EDINBURGH 8

Telephone: DEANn 1211

The Ferranti Moving -Map Display—a military
version is now in production—can operate on out-
puts from inertial or Doppler navigation systems
or on suitable rho-theta information.

'- The Ferranti Moving Map Display provides a

- skyroad to anywhere.

€0/ESD 4
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The Institute of Navigation

L PUBLICATIONS AVAILABLE TO MEMBERS

The following publications are available to Members at a reduced
' subscription payable through the Institute :

Navigation (U.S.A.) i
The quarterly Journal of the American Institute of Navigation
(£1 a year).

Navigation (France)

The quarterly Journal of the Institut Frangais de Navigation
(£2 a year).

Navigation (Australia)

Bi-annual publication of the Australian Institute of Navigation.

Ortung und Navigation

The publication of the Deutsche Gessellschaft fiir Ortung und
Navigation. ' |

Notiziario
The quarterly publication of the Istituto Italiano di Navigazione.

LE.E.E. Transactions on Aerospace and
Navigational Electronics

The Transactions of the I.LE.E.E. Professional Technical Group on
Aerospace and Navigational Electronics.

The Institute has been approved as a body whose Members may
affiliate with the P.T.G.A.N.E. at §7.50 a year (instead of §17.00).
The Transactions may be obtained at $4.50 a copy or at $2.25 to i
affiliates. Interested Members should apply to the Institute.

from The Institute of Navigation

1 Kensington Gore, London SW7y
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The Institute of Navigation

INSTITUTE PUBLICATIONS

The Use of Radar at Sea !
A Handbook on Marine Radar.  (Hollis & Carter, 4§s.)

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, 30s.)

The Mathematical Practitioners of Tudor and
Stuart England
by E. G. R. Taylor. (Cambridge University Press, gss.) |

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, 7os.) To be
published shortly. ﬂ

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. 1-15, 1948-63. (10s.).

Jrom The Institute of Navigation
1 Kensington Gore, London SWy

— — — E———
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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.

CuUBIC

CORPORATION

SAN DIEGO. CALIFORNIA 02023

ELECTROTAPE DIV.
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FOR SAFETY AND PUNCTUALITY

Decca True Motion Radar is the choice

Seven of the world's latest passenger
liners are fitting Decca True Motion, the
world's most effective type of marine radar.

GALILEO GALILEI Lloyd Triestino
GUGLIELMO MARCONI Lloyd Triestino
MICHELANGELO Societa Italia
NEWBUILDING 728 Svenska Amerika
OCEANIC Home Lines
RAFFAELLO Societa ltalia
SHALOM Zim lsrael

The most widely used marine radar in the world

1

N
N

Al

I WYY Y VM DECCA RADAR LIMITED - LONDON - ENGLAND

@or 2545
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ROYAL GEOGRAPHICAL SOCIETY
REPRODUCTIONS OF EARLY MAPS—VIII

THE SOURCES OF THE NILE:
EXPLORERS’ MAPS
A.D. 1856-1891

From the Society’s collections with
notes by G. R. Crone.

Ten collotype plates (two in colour) with
pamphlet in portfolio, 21X 164 inches.

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 represeritations of the
topography of this region by direct observation. Two topographic water colours
by Speke are included.

Obtainable from the Office of the Royal Geographical Society,
1 Kensington Gore, London, 8.W.7. Price 45s., including postage.

| - ‘“NAVIGATION’

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 11, No. 4
(Winter 1964), contains the following papers :

AUTOMATED MARINE NAVIGATION
C. W. Benfield
ACCURACY AND SIMPLIFICATION IN DOPPLER NAVIGATION SATTEL-
LITE SYSTEMS
Norman S. Potter

LOCATES: A WAY-OUT APPROACH TO NEAR-BY POSITION FINDING
Lyle D. Filkins

COMPUTATIONAL FEASIBILITY OF NAVIGATION BY SATELLITE
Burke Horton
I THE SECOR APPROACH TO COORDINATE DETERMINATION FOR SHIPS
AND AIRCRAFT )
Y. H. Reid

A RELATIVE VLF RADIO NAVIGATION SYSTEM
J. H. Stanbrough

INDEX TO VOL. I1

https://doi.org/10.1017/50373463300021068 Published online by Cambridge University Press


https://doi.org/10.1017/S0373463300021068

April 1965 Page xiii

THE INTERNATIONAL HYDROGRAPHIC
BUREAU

Quai des Etats-Unis, MONACO

publishes
twice a year, in January and July,
an English and 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 309 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.

S ————
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TORAN

Radio Navigation

and Radio Location system for maritime, on land
and airborne applications.

Range greater than 160 n.m.

Accuracy of one to a few yards

light, mobile, self contained and

automatic equipment

reliable operation under all climatic conditions

APPLICATIONS :

Navigation

Geophysical prospecting
Hydrography

Cables and pipe lines
Sounding and dredging

IBNN]

17

\\\\\\\\\\\l\nn‘m

’ Société d’'Etudes, Recherches et
< constructions Electroniques
96, avenue Verdier - MONTROUGE (Seine) - Tél. : 253-37-74

a subsidiary of @
cCompagnie Générale de Géophysique

https://doi.org/10.1017/50373463300021068 Published online by Cambridge University Press


https://doi.org/10.1017/S0373463300021068

April 1965 Page xv

A NEW JOURNAL in the

international field of airline and
| airport, engineering, supplies, ser-
vices 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
I meetings, etc. Summaries of feature articles 5s. 0d. per copy,

printed in French, German and Spanish. 30s. 0d. per annum,

Published by

AIR WORLD LIMITED
30/31 Furnival Street, London, E.C.4

An Industrial Newspapers publication

o — P —
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UHNHI

RADAR
INTERSWITCHING

The Kelvin Hughes Unit Radar Interswitching System comprises
two complete and independent radar sets, with facilities for inter-
switching the individual units of each set instantaneously and
safely, without interrupting viewing. By duplicating the functions
of the main units of each set, the System provides a total reli-
ability factor greatly exceeding that of two independent radar
sets. Continuity of operation is thus ensured in times of emer-
gency. The system has been so designed that inexpert operation
of the switches cannot damage the equipment or introduce
misleading information on the display.

¥ PIONEERED BY KELVIN HUGHES

LAUNGHED IN 1961 WITH THE
P & 0 - ORIENT LINER CANBERRA

SINGE ADOPTED BY MANY OF THE
WORLD'S LEADING SHIPPING LINES

The following are some of the Companies which have already
adopted the Kelvin Hughes Unit Radar Interswitching System:
BP Tanker Co. Ltd.; British Transport Commission; Cable &
Wireless Ltd.; Canadian Department of Transport; Canadian
Steamship Lines; P & O-Orient Lines; Petrofina S/A, Brussels;
Shell Tankers (U.K.) Ltd.; Shell Tankers N.V., Holland; Thore-
sen Car Ferries, Norway; Wilhelm Wilhelmsen, Norway.

8. 8Smith & Sons (England) Ltd.

KELVIN HUGHES DIVISION

8t. Clare House, Minories, London, E.C.3
Telephone: Royal 8741 Grams: Marinst Phone London KH602
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