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I N T E R N A T I O N A L  H Y D R O G R A P H I C  BUREAU SPECIAL P U B L I C A T I O N  39

2nd edition, 7965

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



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

CHAPTER III. —  Radio Systems used in Hydrographic Surveying :
1. Decca; 5. Raydist; 6. Lorac; 7. Rana; 8. H i-F ix ; 9. Hydrodist; 12. Toran.

CHAPTER IV. —  Computation and Plotting of Hyperbolic Lattices :
1. General; 2. M ethods of the Danish Hydrographic Office; 3. M ethods of the French H ydro- graphic Office; 4. M ethod of the U . S. Naval Oceanographic Office; 5. M ethod of the 

Sw edish  Hydrographic Department; 6. M ethods of the Netherlands Hydrographic Office; 
7. M ethods of the British Naval Hydrographic Office.

CHAPTER V. — Electromagnetic Systems in Geodetic Surveying :
1. G eneral A spects and Use of Radio Positioning System s; 2. Aga Geodimeter; 3. T elluro-  

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.

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. (Microwave Position-fixing System ) and Derveaux (72 p ages), 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 :  AG 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, G eodetic Use of Radio Positioning System s (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 give the practical points of v iew  or the conclusions 
of the users o f electromagnetic instruments and systems, and the others may be technical 
and scientific notes in connection with the theoretical subjects dealt w ith 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 olum e  1, October I960 (148 pages), price $ 5.00. 
V o lu m e  2, October 1961 (158 pages), price $ 5.00. 
V olum e  3, October 1962 (101 pages), price $ 3.00. 
V olum e  4, December 1963 (128 pages), price $ 4.00. 
V olum e  5, April 1964 (108 pages), price $3.00. 
V olum e  6, September 1965 (122 pages), price $4.00. 
V olum e  7, June 1967 (65 pages), price $2.00.

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

Orders may be sent either to a bookseller o r direct to the International 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, 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.

NOTICE TO SUBSCRIBERS

INDEX OF ARTICLES 

OF THE INTER NATIO NAL HYDROGRAPHIC REVIEW

To mark the 50 th Anniversary of its foundation, the International 

Hydrographic Bureau has issued and distributed to IHO Member hydro- 

graphic offices a recapitulative subject index of articles and book reviews 

published in the International Hydrographic Review since the year 1942, 

in both English and French versions. Articles appearing in the first 

eighteen volumes —  that is, up to the year 1941 —  have not been included. 

Copies are also available for sale (price $ 1.00 US,plus postage).



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 fro m  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 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 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 heels, 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. & I N 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 STR U M EN TS



Autotape makes precision , offshore, .  hydrographicsurveys.
And money.
- to -o p e ra te  A u to ta p e  P o s itio ne r and C ustom ize  A u to ta p e  to  m eeInsta ll a s im p le - 

yo u 're  in b us iness. Then as A u to ta p e  sta rts  to  g ro w  on 
you, so  do  the  pro fits . For a co m p le te  H yd ro g ra p h ic  
S urvey System , you  can e xpand  A u to ta p e  to  record  
ranges, d e p th s  and tim e  — even to  m ake x -y  p lo ts . And 
it 's  s till s im p le  e n o u g h  fo r  one  m an to  opera te .

A ll-w e a th e r A u to ta p e  w ill a u to m a tica lly  m easure  tw o 
ranges per se co n d  at d is ta n ce s  up to 60 m iles. P re­
c is io n  m ic ro w ave  te ch n iq u e s  a ccu ra te ly  p os ition  the 
vessel fo r u n d e rw a te r p ip e la y in g , d r ill in g  rig loca tion , 
so un d in g s , d re d g in g , ca b le  lay ing  o r fo r any o the r 
m arine  s u rv e y /lo c a tio n  a p p lic a tio n . Everyth ing  is c o m ­
p act, so lid  s ta te  and p o r ta b le . . .  and the  e n tire  system  
can be set up in ju s t a few  m inutes.

L e ft-r ig h t In d ica to r

m eet yo u r e xact require­
m ents w ith  a d ig ita l dep th  so un d e r, d ig ita l re a l-tim e  
c lo c k  and co m p le te  re co rd in g  system . The re co rd e r 
sto re s  ranges, d ep ths  and tim e  on m a gn e tic  o r p unched  
p a p e r ta p e  fo r co m p u te r p roce ss ing .

For x -y  p lo ttin g , add a p o s itio n  p lo tte r tha t a u to ­
m a tica lly  p lo ts  th e  tra c k  of the  vessel and p rov id es  
le ft- r ig h t and to -fro m  ste e rin g  in d ica to rs .

S tart w ith  a co m p le te  system  or use C u b ic 's  b u ild ­
ing b lo c k  a p p ro a ch  to have a c o m p le te  p os ition in g , 
so u n d in g , data  re co rd in g  o r p lo ttin g  system  th a t's  righ t 
on the m oney. A nd it 's  so s im p le  tha t w e 've  e xp la ined  
it all in a 12 -m in u te  16m m  film  th a t's  a va ila b le  on 
loan. Ju s t w rite  C ub ic  In d u stria l Co., D ept. J -153 , 4285 

P onderosa, San D iego, C a lifo rn ia  92123.

Rp n̂nnrtpr C U B|C INDUSTRIAL CO.R esponder
a d iv is ion  of C ubic Corporation

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

(Autotape is right on the money)



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



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, drill ing wells, in fact any offshore 
operation where the automatic control 
and accurate positioning of vessels 
is required.
D e c c a  Surve y  Limited, London, Engla nd.
A s s o c ia te d  C o m p a n ie s  at H ou sto n , Lagos,
S yd n ey & Tokyo .



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
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.



They all specified 
Raydist:

N. S. Savannah, S. S. Manhattan, U. S. S. Constellation, Enterprise (CVA-65), S. S. (N ) Spadefish, 
Kitty Hawk (CVA-63), SSB (N j Sam Houston, Forrestal (CVA-59), U. S. S. Manhattan, S. S. 
United States, U. S. S. Independence (CVA-62), J. F. Kennedy (CVA-67), S. S. Failaika, S. S. Old 
Colony Mariner, S. S. North Dakota, F. S. 790, S. S. Esso Gettysburg, S. S. Washington, S. S. 
Jamestown, S. S. Sirius, S. S. Canopus, S. S. Esso Lexington, S. S. Fort Fetterman, S. S. Santa 
Rosa, S. S. Brazil, S. S. Sansinena, S. S. Comet, U.S.N.S. Taurus, S. S. Lake Palourde, S. S. 
Julesburg, S. S. Mobiloil, S. S. American Explorer, U. S. S. Ability, S. S. Surveyor, S. S. James 
Lykes, S. S. Esso Baltimore, S. S. Mormacpride, S. S. Export Adventurer, S. S. Mormaccove, 
S. S. Solon Turm an, S. S. Orion Hunter, U. S. S. John Marshall, S. S. Brinton Lykes, S. S. 
African Comet, S. S. American Challenger, U. S. S. Thomas Jefferson, S. S. Santa Magdalena, 
U. S. S. Lafayette, U. S. S. Alexander Hamilton, U S. S. Andrew Jackson, U. S. S. Woodrow Wilson, 
U. S. S. Nathan Hale, S. S. Esso Chile, U. S. S. Henry Clay, U. S. S. Daniel Boone, U. S. S. Daniel 
Webster, U. S. S. Tecumseh, U. S. S. John Adams, U. S. S. Gasimir Pulaski, U. S. S. Ulysses 
Grant, U. S. S. Stonewall Jackson, U. S.S. James Madison, S. S. Mormacargo, U. S. S. John C. 
Calhoun, U. S. S. Von Steuben, S. S. American Racer, U. S. S. Sam Rayburn, U. S. S. Nathaniel 
Green, S. S. Esso Houston, S. S. Esso New Orleans, S. S. Louise Lykes, U. S. S. Ben Franklin, 
U. S. S. Simon Bolivar, U. S. S. Kamehameha, U. S. S. Lewis & Clark, U. S. S. George Wash­
ington, U. S. S. James K. Polk, Oceanographer, S. S. Santa Lucia, U. S. S. George C. Marshall, 
U. S. S. George W. Carver, U. S. S. Flasher, U. S. S. Patrick Henry, U. S. S. Robert E. Lee, U. S. S. 
Henry L. Stimson, U. S. S. Queenfish, McArthur, Sir Francis Scott Key, Mariano G.Vallejo, Freder­
ick Lykes, USCGS Hamilton, U. S. S. Sturgeon, U. S. S. Will Rogers, SS (N ) Ray, U. S. S. Sea Lion, 
S. S. (N ; Pargo, S. S. President Van Buren, LCM-27, LCM, LCM, U. S.'S. Permit, U. S. S. Compass 
Island, SSB (N ) Ethan Allen, SS (N ) Lapon, S. S. President Grant, U. S. S. Independence 
(CVA-62), S. S. Adm. William M. Callaghan, SS (N ) Greenling, U. S. S. Keithley, SS (N ) GATA, 
M. S. S. Fairweather, U. S. N. S. Dutton, U. S. S. Plunger, SSB (N ) Thomas A. Edison, S. S. Ponce 
De Leon, S. S. Delta Argentina, SSB (N ) John Marshall, SSB (N ) Thomas Jefferson, SS (N ) 
Whale, S. S. American Lancer, SS (N ) Hammerhead, SS (N ) Tautog, SSB (N ) Alexander Hamil­
ton, Sea Witch, S. S. Alaskan Mail, U. S. N. S. Keithley, SSB (N ) Lafayette, SS (N ) Gurnard, SS 
(N ) Sunfish, SS (N ) Aspro.USNS Bowditch, SS (N ) Sea Devil, SSB (N ) Andrew Jackson, S. S. 
Mormacsea, SSB (N ) Nathan Hale, SS (N ) Bergall, SS (N ) Narwhal, F. D. Roosevelt (CVB-41), 
SSB (N ) Woodrow Wilson, SS (N ) Cutlass, SS (N ) Dace, SS (N ) Puffer, SSB (N ) James Monroe, 
SS (N ) Seahorse, SSB (N ) John Adams, SS (N ) Grayling, SSB (N ) Daniel Webster, ESSO San 
Francisco, SS (N ) Barb, SS America, SS (N ) Finback, SS (N ) Flying Fish, Baton Rouge, OSS-3 
Researcher, ESSO Philadelphia, SS (N ) Trepang, SS (B ) Von Steuben, Chemical Tanker, SS (B ) 
N Grant, SS (N ) Bluefish, SS (B ) N Tecumseh, Enterprise (CVA-65), SS (N ) Billfish.

They all used Raydist either to calibrate and confirm the accuracy of their navigation systems 
or for performance tests. Find out why Raydist is the world's new standard of accuracy 
and dependability. Write or phone:

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

CABLE ADDRESS: "HASTRAY"





THE

INTERNATIONAL HYDROGRAPHIC REVIEW



F O R E W O R D

The International H ydrographic 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 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 fo r a ll 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 officia l languages o f the Bureau 
(or w ith 25 in English and 25 in French ).

Articles should be in English o r  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 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 R O G R APH IC  BUREAU,

Avenue Président J.F. Kennedy

M O N TE -C AR LO ,
(P rin c ipa lity  o f Monaco).

The D irecting Committee ure not responsible fo r 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 o f the In ter­
national Hydrographic Bureau.

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

Price  fi.OO U.S. D ollars.
I 'o r  cond itions o f  sale see L is t  o f  P u b l ica t io n s  and Prices.
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INTERNATIONAL HYDROGRAPHIC ORGANIZATION

MEMBERS OF THE IHO

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

♦BURM A 
C ANAD A 
CH ILE  
CHINA

* COLOM BIA 
CUBA

♦D EM O CRATIC  REPU BLIC  
OF T H E  CONGO 

D EN M AR K  
♦DOM IN ICAN  RE PU B LIC  
♦ECUADOR 

F IN LA N D  
FRANCE 
G ERM ANY 
GREECE 
G U A TE M A LA  
IC ELAND  
IN D IA  
IND O NESIA

IR A N  
♦ IT A L Y  
JA PA N  
KO R EA 
MONACO 
N E TH E R LAN 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 
♦TH A ILA N D  
♦TU R K E Y  
UNITED  ARAB  REPU BLIC  
U N ITED  KINGDOM 
U NITED  STATES OF AM ERICA  

♦VE N E ZU E LA  
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 former IHB Members, they retain all 
privileges of mem bership in the IHO u n til 22 September 1972.

INTERNATIONAL HYDROGRAPHIC BUREAU

DIRECTING COMMITTEE

President : Ingénieur Hydrographe Général de l ri> 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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