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RADI O 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 of Electromagnetic W aves :
1. F requ ency Spectrum  o f E lectrom agnetic W aves;
2. Propagation  o f E lectrom agnetic W aves.



CHAPTER II. — Radio Systems used in Maritime Navigation :
1. Radio Direction-finding; 2. Loran; 3. Decca; 4. Consol; 5. Radar; 6. Omega.

CHAPTER IIL — Radio Systems used in Hydrographic Surveying :
1. Decca; 5. Raydist; 6. Lorac; 7. Rana; 8. Hi-Fix; 9. Hydrodist; 12. Toran.

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

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. Aga Geodimeter; 3. Telluro- 

meter; 4. Micro-Dist (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.

SUPPLEMENTARY PAPERS TO SP 39

The 10 Supplementary Papers already published are the following :

P a p e r  1 : Tellurometer and Micro-Dist (44 pages), price $ 1.00.

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

P a p e r  3 :  Decca in Hydrographic Surveys, Lorac, Rana and Hi-Fix (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 : AG A  Geodimeter (23 pages), price $ 0.70.

P a p e r  7 : Shoran and EPI (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, Wave Propagation, Geodetic Use of Radio Positioning Systems (35 pages), 
price $1.00.

P a p e r  10 : 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 of the SP 39, is available at the price of $ 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 g ive the practical points of v iew  or the conclusions 
of the users of electromagnetic instruments and systems, and the others may be technical 
and scientific notes in connection w ith the theoretical subjects dealt w ith in SP  39. 
Other articles are either outlines of systems, whose development is contemplated or the 
improvement o f those already existing.

A  bibliography is also included in these Supplements.



The Supplements already published are :
V o lu m e  1, October 1960 (148 pages), price $5.00. 
V o lu m e  2, October 1961 (158 pages), price $5.00. 
V o lu m e  3, October 1962 (101 pages), price $3.00. 
V o lu m e  4, December 1963 (128 pages), price $4.00. 
V o lu m e  5, April 1964 (108 pages), price $3.00. 
V o lu m e  6, September 1965 (122 pages), price $ 4.00. 
V o lu m e  7, June 1967 (65 pages), price $2.00.

Conditions of sale of International Hydrographic Bureau publications are as follows :
Orders m ay be sent either to a bookseller or direct to the International Hydrographic 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, New 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 makes precision , offshore, .  hydrographicsurveys.

A ntenna

And money.
-to -o p e ra te  Autotape Positioner and Customize Autotape to meeInstall a sim ple- 

you 're in business. Then as Autotape starts to grow  on 
you, so do the profits. For a com plete Hydrographic 
Survey System, you can expand Autotape to record 
ranges, depths and time — even to make x-y plots. And 
it's still simple enough tor one man to operate.

A ll-w eather Autotape w ill autom atically measure two 
ranges per second at distances up to 60 miles. Pre
cision microwave techniques accurate ly position the 
vessel for underwater pipelaying, drilling  rig location, 
soundings, dredging, cable laying or for any other 
marine survey/location application. Everything is com 
pact, solid state and p o rta b le . . .  and the entire system 
can be set up in just a few minutes.

L e ft-r ig h t In d ic a to r

meet your exact require
ments with a digital depth sounder, digital real-time 
c lock and com plete recording system. The recorder 
stores ranges, depths and time on magnetic or punched 
paper tape for com puter processing.

For x-y plotting, add a position plotter that auto
m atically plots the track of the vessel and provides 
left-right and to-from  steering indicators.

Start with a com plete system or use Cubic's bu ild
ing block approach to have a com plete positioning, 
sounding, data recording o r plotting system that's right 
on the money. And it's so simple that we've explained 
it all in a 12-minute 16mm film that's available on 
loan. Just w rite Cubic Industrial Co., Dept. J-153, 4285 

Ponderosa, San Diego, California 92123.
CUBIC INDUSTRIAL CO.

a d iv is ion  o f C ub ic  Corporation
R esponder

H orn
A ntenna

Data C o n tro lle r 
w /R e a l T im e C lock

(Autotape is right on the money)



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 ing  case. A ll im provem ents  have 
been fie ld  tested and accepted by the  U.S. 
N avy, as w e ll as o th e r oceanographic 
research groups. The BT operates at 
various 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 
sty lus makes a trace on a glass s lide  
w h ich  indicates the m easured tem peratures 
and depths d u rin g  the to w in g  cycle. Sen
s it iv ity  and accuracy are guaran teed  ; the 
device  w i l l  opera te  w ith o u t hysterisis.

OCEANOGRAPHIC WINCHES

H eavy d u ty  oceanographic  w inches are ava ilab le  fo r  a ll w ire  d iam eters, w ith  large 
capacity drum s, e ith e r w ith  e lectric  m oto r o r h yd ra u lic  systems, rated at from  1 to  30 HP. 
The standard 3 HP BT w inch  m ay also be used fo r  lig h t oceanographic survey w o rk  as 
the  d rum  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 um  m aintenance. They are used aboard lead ing research ships ope ra ting  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 bo 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. ------
WOR LD'S  LEADING SUPPLIER OF O C E A N O G R A P H I C  INSTRUMENTS



THE JO U RN A L OF N A VIG A TIO N

The Journa l regu la rly  publishes a u th o rita tive  papers on 

every aspect o f nav iga tion , inc lud ing  hydrography and 

oceanography. In a dd itio n  it includes a record o f cu rren t 

nav iga tiona l w ork, reviews o f im p orta n t books, and o ther 

m atte rs  o f concern to  those interested in navigation. It is 

p ub lished  q u a rte r ly , fro m  January, and costs £ 1.50 

(£ 6 .3 5  per annum  post free). Subscrip tions should be 

addressed to  the  In s titu te .

THE R O Y A L  INSTITUTE OF N A VIG A TIO N

at the Royal Geographical Society, 1 Kensington Gore 

London, S. W. 7



How do you mark the spot at sea?
Accurate position m easurement is our business. Our modern 
Raydist DR-S system can “ mark the spot”  w ithin a few feet 
fo r your off-shore w ork hundreds of miles seaward.

To get continuous, repeatable data we use shore stations—  
just two of them. We made our shore station electronic 
packages 100 percent solid state fo r highest re liability, light 
weight (only 27 pounds) and low power (just 2 amps at 24 
volts DC). It takes about two hours to put a station into 
operation, making Raydist by far the most portable radio
location system available for use beyond line-of-sight.

Do you have unusual or demanding requirements? Raydist 
has enough built-in  flexib ility  to  handle just about anything 
you can come up w ith, such as four-party range-range opera
tion, unlim ited-user passive operation, and enough output 
flexib ility  to handle our wide selection of control and display 
accessories, or to interface directly with your com puter or 
dig ital tape recorder. We can even provide our unique HALOP 
alternate coordinate geometry by means of an inexpensive 
attachm ent.

To find out more about Raydist DR-S and the com plete line 
of Raydist accessories, call or write:

TELEDYNE HASTINGS-RAYDIST
P. 0. Box 1275
Hampton, Virginia 23361, U.S.A.
Telephone: (703) 723-6531 
TWX: (710) 822 0085

CABLE ADDRESS: “ HASTRAY” , Hampton, Virginia



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

Publishes a Technical Review on 
Maritime and Aerial Navigation

entitled :

NAVIGATION

•  Membership. —  A p p lic a tio n s  should be addressed to  the  Secre- 
ta ry-G enera l. A dm iss ion  is decided by the C ouncil. 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 av ig a 
tion.

•  Annual Dues :
—  A c tiv e  M em bers ............................................ 65  F
—  A ssociate  M em bers (resident abroad) . . . 75  F

0  Payment. —  P re fe rab ly  by bank tra n s fe r o r postal paym ent to 
the  A ssocia tion 's  Postal O rder A cco u n t : I.F.N. 1581-32 Paris.

Bank cheques payable  in Paris in French francs, are accepted.

w hich  is issued q u a rte rly



The new Decca Trisponder 202A. A  low-cost microwave position 
fixing system. W ith a range of up to  15 miles and accuracy of a few 

metres, the Trisponder enables accurate positioning o f vessels, 
vehicles, and aircraft engaged in hydrographic, marine environ

mental, geophysical and resource surveys. □  Automatic 
w ith  ranges displayed in metres, and compatible w ith  

Decca Survey Track Plotter. □  Capability to select 
and display ranges from any 2 of 4 remote trans

ponders, for added flexibility. □  Multi-user.
□  Rugged, yet lightweight and capable 

of rapid deployment in the field.
□  Transponders built to military 

specifications. □  Low power 
consumption and m ini

mum logistic support.
□  Available now, at 

a low  market price.



S C O P  Océanographie
•  An efficient and fully experienced team.
•  Thirty qualified experts, consultants and engineers.
•  An internationally recognized scientific reputation 

(12 PhD French equivalent).
•  A vast marine experience.
•  An up to date and reliable equipment.

S C O P  Océanographie
offers a complete package for :

#  Marine surveys for oil and mineral resources deve
lopment.

0  Coastal and marine engineering.
#  Bottom surveys.
#  Aquaculture.

S C O P  Océanographie
is staffed and equipped to provide an immediate response 

to any offshore and marine problems.
For any further information, contact :

Mr Robert BOURGEOIS, Président 
20, Av. Domaine du Piol 

F - 06000 NICE 
Phone (93)88 04 78



INTERNATIONAL

THE

HYDROGRAPHIC REVIEW



F O R E W O 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 photogram m etric 
surveying, radio aids, navigation and allied subjects, new instruments and 
equipment, new hydrographic ships and boats as w ell as articles on the 
history and organization of hydrographic offices.

A n  honorarium o f 15 gold francs (about 5 U.S. dollars) per printed 
page o f 600 words w ill be paid fo r all original articles accepted, including 
tables and diagrams but excluding photographs. In  addition the Bureau 
w ill, upon request, supply each author free o f charge w ith a total o f 50 
reprints o f his article in one o f the two official languages o f the Bureau 
(or w ith 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 of subject matter in the various issues o f the Review  the 
Directing Committee reserves the right to print articles in an appropriate 
issue.

Deadline notice
January issue w ill close 1 August 
July issue on 1 February

Articles should be addressed to :

The President o f the D irecting Committee, 

IN T E R N A T IO N A L  H YD RO G R APH IC  BUREAU,

Avenue Président J.F. Kennedy

MC - M O NTE-CARLO  
(P rincipa lity  o f 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 D irecting Committee or of the staff of the In ter
national Hydrographic Bureau.

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

Price 6.00 U.S. Dollars.
For conditions o f sale see L is t o f Publica tions and Prices.
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INTERNATIONAL HYDROGRAPHIC ORGANIZATION

MEMBERS O F THE IH O 1*1

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

•BU RM A
C ANAD A
CH ILE
CHINA

♦COLO M BIA
CUBA

♦D EM OCRATIC  REPU BLIC  
OF Z A IR E  

D EN M AR K
♦D OM INICAN REPU BLIC  
♦ECUADOR 
F IN LA N D  
FRANCE 
G ERM ANY 
GREECE 
G U A TE M A LA  
ICELAND  
IN D IA  
INDO NESIA

IRAN  
♦ IT A L Y  
JA PA N  
KOREA 
MONACO 
N ETH ERLAN D S 
N E W  ZE A LA N D  
N O R W A Y  
P A K IS T A N  

♦P H IL IP P IN E S  
♦PO LAN D  
PO R TU G AL
REPU BLIC  OF SOUTH A FR IC A
SPAIN
SW EDEN
T H A ILA N D
TU R K E Y
U NITED  A RAB  RE PU B LIC  
U N ITED  KINGDOM 
U NITED  STATES OF AM ERICA 

♦VEN EZU ELA  
YU G O SLAVIA

(*) Countries marked w ith  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 o f  membership in the IHO until 22 September 1972.

IN T ER N A TIO N A L H YD RO G RA PH IC BUREAU

DIRECTING COMMITTEE

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

D irectors : Captain V ictor A. M O ITO R E T, U.S. Navy (Ret.).
Captain Isaac V. TEGNER, Royal Danish Navy (Ret.).
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