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RADIO AIDS
TO MARITIME NAVIGATION AND HYDROGRAPHY

Special Publication No. 39 of the International Hydrographie Bureau entitled Radio 
Aids to Maritime Navigation and Hydrography deals with the principles and gives a 
general description of radioelectric systems and instruments used in navigation and 
hydrographic surveying. The 2nd edition, 1965, of this work is a complete revision and 
recast of the 1st edition issued in 1956, with new additions. It includes the total number 
of Supplementary Papers which have already been published, and contains the following 
chapters and sections :

INTRODUCTION.

CHAPTER I. —  Spectrum and Propagation ol Electromagnetic W aves :
1. Frequency Spectrum of Electromagnetic Waves;
2. Propagation of Electromagnetic Waves.



CHAPTER II. — Radio Systems used in Maritime Navigation :
1. Radio Direction-finding; 2. Loran; 3. Decca; 4. Consol; 5. Radar.

CHAPTER III. — Radio Systems used in Hydrographic Surveying :
1. Decca; 2. Shoran; 3. Electronic Position Indicator (E .P .I.) ; 4. Shoran and E.P.I. in Offshore 

Hydrographic Surveying; 5. Raydist; 6. Lorac; 7. Rana; 8. H i-F ix ; 9. Hydrodist; 10. M icro
wave Position-Fixing System (M . P. F. S.) ; 11. Derveaux; 12. Toran.

CHAPTER IV. — Computation and Plotting of Hyperbolic Lattices :
1. General; 2. Methods of the Danish Hydrographic Office; 3. Methods of the French H ydro - 

graphic Office; 4. Method of the U. S. Naval Oceanographic Office; 5. Method of the 
Swedish Hydrographic Department; 6. Methods of the Netherlands Hydrographic Office; 
7. Methods of the British Naval Hydrographic Office.

CHAPTER V. — Electromagnetic Systems in Geodetic Surveying :
1. General Aspects and Use of Radio Positioning Systems; 2. A ga Geodimeter; 3. Telluro- 

meter; 4. M icro-D ist (Electrotape).

This work, in loose-leaf form, thus permitting subsequent additions, is on sale 
at $ 15.00. It includes about 550 pages and 270 figures.

It w ill continue to be brought up to date in the future by the publication of 
Supplementary Papers, whose issue w ill be announced in both the International Hydro
graphic Review and the International Hydrographic Bulletin.

SUPPLEMENTARY PAPERS TO SP 39

The 10 Supplementary Papers already published are the following :
P a p e r  1 :  Tellurometer and M icro-Dist (44 pages), price $1.00.

P a p e r  2 : Raydist, Hydrodist, M.P.F.S. (M icrowave Position-fixing System) and Derveaux (72 
pages), price $ 2.00.

P a p e r  3 : Decca in Hydrographic Surveys. Lorac, Rana and H i-F ix  (88 pages), price $ 2.50 

P a p e r  4 :  Decca in Navigation (32 pages), price $1.00.

P a p e r  5 : Loran (56 pages), price $ 2.00.

P a p e r  6 :  A G A  Geodimeter (23 pages), price $0.70.

P a p e r  7 : Shoran and E P I (46 pages), price $1.20.

P a p e r  8 : Radio Direction -  Finding, Consol, Radar (46 pages), price $ 1.20.

P a p e r  9 : Introduction, W ave Propagation, Geodetic Use of Radio Positioning Systems (35 pages), 
price $ 1.00.

P a p e r  1 0 : Toran, Computation and Plotting of Hyperbolic Lattices (88 pages), price $2.50.

A  Special Supplementary Paper containing the Preface, the Table of Contents and 
the General Index has been issued (23 pages), price: $0.50.

Finally, a loose-leaf cover for filing the various Supplementary Papers making up 
the 2nd edition o f  the SP 39, is available at the price o f  $ 1.50.

SUPPLEMENTS TO THE INTERNATIONAL HYDROGRAPHIC REVIEW

The purpose of these Supplements is to complete the basic work that SP 39 represents, 
by publishing articles, some of which give the practical points of view or the conclusions 
of the users of electromagnetic instruments and systems, and the others may be technical 
and scientific notes in connection with the theoretical subjects dealt with in SP 39. 
Other articles are either outlines of systems, whose development is contemplated or the 
improvement of those already existing.

A  bibliography is also included in these Supplements.



The Supplements already published are :
V olume 1, O ctober 1960 (148 pages), price $5.00.
V olume 2, O ctober 1961 (158 pages), price $5.00.
V olume 3, O ctober 1962 (101 pages), p rice $3.00.
V o lu m e  4, D ecem ber 1963 (128 p a g e s ) , p rice $ 4.00.
V o lu m e  5, A pril 1964 (108 pages), price $ 3.00.
V o lu m e  6, Septem ber 1965 (122 pages), price $4.00.
V o lu m e  7, June 1967 (65 pages), p rice $2.00.

Later Volumes will be announced in the International Hydrographic Review and the 
International Hydrographic Bulletin.

Conditions o f sale o f International H ydrograph ic Bureau publications are as fo llow s  :

O rders m ay be sent either to a bookseller or d irect to the In ternational H ydrograph ic  Bureau, 
Avenue President J.F. Kennedy, Monte-Carlo (Principauté de Monaco). Owing to exchange fluctuations, 
prices are quoted U.S. dollars. Packing and shipping expenses are extra.

Payment to the International Hydrographic Bureau may be made by international money order, 
by cheque payable in Monaco, or by transfer to the bank account of the International Hydrographic 
Bureau at either Barclays Bank Ltd., Chief Foreign Branch, 152-156 Upper Thames Street, London, 
E.C.4. or Barclays Bank Ltd. (D.C.O.) 120 Broadway, N ew  York, N.Y., U .S.A . Postage stamps, coins 
and banknotes are not accepted.

A  25 % discount on the price quoted is allowed to booksellers. A  reduction of 30 % is granted 
to government offices of Member States of the Bureau and to their naval or merchant marine officers, 
on condition that the order is placed direct with the Bureau.



Autotape: 
ultimate weapon 
for offshore positioning

color it 
moneymaker green!

ALL-WEATHER AUTOTAPE can make you money in the positioning of off
shore rigs, in dredging and pipeline operations... in fair weather or foul.

Autotape operates reliably at ranges up to 60 miles and at relative 
velocities of 200 knots, in spite of overcast, fog and low visibility. There’s 
no costly waiting or down time. Accuracy is 0.5 meters +  1 :100,000 under 
typical conditions. The compact two-range interrogator uses microwaves 
to measure slope distances between vessel and portable antennas on shore. 
Results can be printed out; there’s no complex calibration in the field.

Send for information— including a 12-minute, full-color 16 mm. film—  
how Cubic’s total system can make you money in survey boat applications.

CUBIC CORPORATION ^  ELECTRONIC SURVEYING DIVISION

. J

Cubic Corporation, Dept. 1-150 «
9233 Balboa, San Diego, California 92123 I
□  I ’d like additional information on Autotape
□  I ’d also like to borrow your 16 mm. film

Name_________________________________________________________________

Company_____________________________________________________________

Address______________________________________________________________

City__________________________________State______________________ Zip _

I
I
I
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BATHYTHERMOGRAPH (BT)

The illu s tra tio n  show s the  im pro ve d  
m odel BT, com ple te  w ith  its accessories, 
w h ich  comes packed in a s trong , shock- 
p ro o f ca rry in g  case. A ll im provem en ts  have 
been fie ld  tested and accepted by  the  U.S. 
N a vy , as w e ll as o th e r oceanographic 
research groups. The BT operates at 
va rio u s  dep ths, d o w n  to  900  fe e t (275 
m eters) and m ay be to w e d  at sh ip  speeds 
up to  20  knots. W hen in service, the  BT 
s ty lus  makes a trace on a glass s lide  
w h ich  indicates the  m easured tem pera tu res 
and dep ths  d u rin g  the  to w in g  cycle. Sen
s it iv ity  and accuracy are guaran teed  ; the  
de v ice  w i l l  o pe ra te  w ith o u t hysterisis.

OCEANOGRAPHIC WINCHES

H eavy d u ty  oceanographic  w inches are a va ilab le  fo r  a ll w ire  d iam eters, w ith  large 
capacity d rum s, e ith e r w ith  e lectric  m o to r o r h yd ra u lic  systems, rated at fro m  1 to  30 HP. 
The standard  3 HP BT w in ch  m ay also be used fo r  lig h t oceanographic survey w o rk  as 
the  d ru m  ho lds 1 ,000 m eters o f  w ire . The w inches are c a re fu lly  b u ilt  fo r  heavy service 
and m in im u m  m aintenance. They are used aboard  lead ing  research ships ope ra tin g  in all 
oceans, in c lu d in g  the A n ta rctic . A d d itio n a l e q u ip m e n t such as m eter w hee ls, oceanographic 
w ire , cu rre n t m eters, w a te r b o ttles , b o ttom  sam plers, etc. are ava ilab le  in various sizes 
and types.

G. M. MFG .  & IN S T R U M E N T  CORP.
------------ 12 East 12 St., New York, 3, N Y. U.S.A. -----------

W O R L D 'S  L E A D IN G  SUPPLIER OF O C E A N O G R A P H IC  IN S T R U M E N T S



Decca and Offshore 
Prospecting and Mining
The Decca Dyna-Fix system enables a vessel automatically to move 
along any predetermined track at any required speed, or to any 
desired location of which the co-ordinates are known, and auto
matically to lock in position on arrival.
Dyna-Fix, comprising four components: A Sea-Fix system, a gyro 
compass, a control console incorporating a Decca Autopilot, 
and Voith-Schneider propellers, is designed for use in offshore 
mineral surveys, mineral dredging and other forms of mineral 
recovery— it is also highly suitable for the control 
of craft engaged in laying submarine pipe
lines, drilling wells, in fact any offshore 
operation where the automatic control 
and accurate positioning of vessels 
is required.
Decca Survey Limited, London. England.
A ssocia ted Com panies at Houston, Lagos,
Sydney & Tokyo.



FRENCH INSTITUTE OF NAVIGATION
3, A venue  O ctave-G réard  —  75  - PARIS (7e)

Publishes a Technical Review on 
Maritime and A erial Navigation 

entitled :

NAVIGATION
w hich  is issued q u a rte rly

•  Membership. —  A p p lic a tio n s  shou ld  be addressed to  th e  Secre
ta ry -G enera l. A dm iss ion  is decided  by the C ounc il. N a v ig a tio n  is 
despatched re g u la rly  to  M em bers  o f  the  French In s titu te  o f  N a v ig a 
tio n .

•  Annual Dues :
—  A c tiv e  M em bers .............................................  45 F
—  Associa te  M em bers (res iden t abroad) . . .  50 F

•  Payment. —  P re fe rab ly  by b a n k  tra n s fe r or posta l paym ent to 
the  A ssoc ia tion 's  Postal O rder A c c o u n t : I.F.N . 1581-32 Paris.

B ank cheques payable in Paris in French francs, are accepted.



THE JOURNAL OF THE INSTITUTE OF NAVIGATION

T h e  Jou rna l re g u la rly  publishes a u th o r ita tiv e  papers on 

every aspect o f n a v ig a tio n , in c lu d in g  hyd rog raphy  and 

oceanography. In a d d itio n  it  includes a record o f cu rre n t 

n a v ig a tio n a l w o rk , reviews o f im p o rta n t books, and o ther 

m a tte rs  o f concern to  those in terested in na v ig a tio n . I t  is 

pub lished q u a rte rly , fro m  January, and  costs 30s. (125s. 

pe r annum  post free). Subscriptions should  be addressed to 

the  Ins titu te .

THE INSTITUTE OF NAVIGATION

at the Royal Geographical Society, 1 Kensington Gore 

London, S. W . 7



THE

INTERNATIONAL HYDROGRAPHIC REVIEW



F O R E WO R D

The International Hydrographic Review is published in January and 
July o f each year in both English and French editions. The Bureau 
welcomes articles on hydrographic, topographic and photogrammetric 
surveying, radio aids, navigation and allied subjects, new instruments and 
equipment, new hydrographic ships and boats as well as articles on the 
history and organization o f hydrographic offices.

An honorarium o f 15 gold francs (about 5 U.S. dollars) per printed 
page o f 600 words w ill be paid for all original articles accepted, including 
tables and diagrams but excluding photographs. In addition the Bureau 
will, upon request, supply each author free o f charge with a total o f 50 
reprints o f his article in one o f the two official languages of the Bureau 
(or with 25 in English and 25 in French).

Articles should be in English or French, typewritten, double spaced, 
and i f  possible in duplicate. However, in order to achieve a well-balanced 
distribution o f subject matter in the various issues of the Review the 
Directing Committee reserves the right to print articles in an appropriate 
issue.

Deadline notice
January issue w i l l  c lose 1 August 
July issue on 1 February

Articles should be addressed to :

The President o f the Directing Committee, 

IN TE R N A T IO N A L  HYDROGRAPHIC BUREAU,

Avenue Président J.F. Kennedy

MONTE-CARLO,
(Principality of Monaco).

The Directing Committee are not responsible for statements made or opinions 
expressed in articles or papers published in this Review when written by authors 
who are not members of the Directing Committee or of the staff of the Inter
national Hydrographic Bureau.

Information concerning advertisements in the Review will be supplied on 
request.

Price 6.00 U.S. Dollars.
For conditions of sale see L is t o f P u b lica tion s  and Prices.
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INTERNATIONAL HYDROGRAPHIC ORGANIZATION

MEMBERS O F THE IH O 1*1

AR G E N TIN A
A U S T R A L IA
B R A Z IL

♦BURMA
CANAD A

♦CHILE
CHINA

♦COLOM BIA
CUBA

♦DEM OCRATIC REPUBLIC  
OF TH E  CONGO 

D ENM ARK 
♦DOM INICAN REPUBLIC  
♦ECUADOR 
F IN LA N D  
FRANCE 
GERM ANY 

♦GREECE 
♦G U ATEM ALA  
ICELAND  
IN D IA  
INDONESIA

IRAN  
♦ IT A L Y  
JAPAN 
KOREA 
MONACO 
NETH ERLAND S 
N E W  ZE ALAND  
N O R W A Y  
PA K ISTA N  

♦PH IL IPP IN E S  
♦PO LAND  

PORTU GAL
REPUBLIC OF SOUTH AFR ICA  
SPAIN  

♦SW EDEN 
♦TH A ILAN D  
♦TU RK EY 

UNITED ARAB REPUBLIC 
UNITED  KINGDOM 
U NITED  STATES OF AM ERICA 

♦VENEZU ELA  
YUGOSLAVIA

(*) Countries marked with an asterisk have not yet completed action to become 
Parties to the Convention on the IHO but, as form er IHB Members, they retain all 
privileges of membership in the IHO until 22 September 1972.

IN TERN A TIO N A L H YDROGRAPH IC BUREAU

DIRECTING COMMITTEE

President : Ingénieur Hydrographe Général de l re Classe Guy CHATEL, 
Marine française (Ret.).

Directors : Captain Victor A. M O ITO RET, U.S. Navy (Ret.).
Captain Isaac V. TEGNER, Royal Danish Navy (Ret.).
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