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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

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 Waves :
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. Hi-Fix; 9. Hydrodist; 10. Micro­
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 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.

It will continue to be brought up to date in the future by the publication of 
Supplementary Papers, whose issue will 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 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 aper 6: AGA Geodimeter (23 pages), price $0.70.
P a p e r  7 : Shoran and EPI (46 pages), price $1.20.
P aper 8 : Radio Direction - Finding, Consol, Radar (46 pages), price $ 1.20.
P aper 9 : Introduction, Wave Propagation, Geodetic Use of Radio Positioning Systems (35 pages), 

price $ 1.00.
P aper 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 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 olu m e  1, O cto b e r  1960 (a b o u t 150 p a g e s ), p r ice  $5.00.
V olume 2, October 1961 (about 150 pages), price $5.00.
V olume 3, November 1962 (about 100 pages), price $3.00.
V olume 4, December 1963 (about 130 pages), price $4.00.
V plu m e  5, April 1964 (108 pages), price $3.00.
V olume 6, September 1965 (130 pages), price $4.00.

Later Volum es will be announced in the International H ydrographic Review  and the 
ternational Hydrographic Bulletin.

Conditions of sale of International Hydrographic Bureau publications are as follows :
Orders may be sent either to a bookseller or direct to the International Hydrographic Bureau, 

lai des Etats-Unis, M onte-Carlo (Principauté de M onaco). Owing to exchange fluctuations, prices 
: quoted in U. S. dollars. Packing and shipping expenses are extra.

A  reduction of 30 % on the list prices is allowed to book-sellers. The same reduction is granted to 
/ernment offices and to naval or merchant marine officers of States Members of the Bureau, provided 
■ order is sent direct to the Bureau.

Payments to the International Hydrographic Bureau may be made by international money order;
cheque payable in Monaco; by transfer to the International Hydrographic Bureau’s account at 

relays Bank Ltd, Chief Foreign Branch, 168 Fenchurch Street, London E. C. 3; or by transfer to
International Hydrographic Bureau’s account at Barclays Bank D. C. O., 120 Broadway, New York, 

Y. Postage stamps or cash are not accepted.

C U R  A C Y  . . .
the key to PRECISION POSITIONING

On many lonely beaches around the globe LORAC installa­
tions —  manned or remotely controlled —  are in operation pro­
viding the world’s most accurate long range positioning 
services.

For fifteen years, logging over 300,000 hours o f transmitting 
time in a wide variety o f applications, LORAC has compiled 
an unequaled record for reliability. Through continuing research 
and development, LORAC users now have the added benefit of 

positive lane identification.
Compact, unitized, ruggedized equipment makes rapid 

installation possible at heretofore inaccessible points. 
Entire networks can be moved easily from one location to 
another and can be maintained with a minimum o f trained 
personnel.

LORAC charts are now being prepared on an automatic 
X -Y  plotter coupled to an electronic computing system in 
LORAC’s Tulsa headquarters. This new system, eliminat­
ing human plotting error, provides the user the most 
precise charts along with the world’s most accurate posi­

tioning system.
Look to LORAC for  LOng Range ACcuracy in precision 

positioning.

S E I S C  O  R?
A DIVISION OF

Seismograph Service Corporation
Headquarters /  6200 E. 41st St. /  P. 0 . Box 1590 /  Tulsa. Oklahoma /  Ph. (918) 627-3330



RAYDIST 
POSITION INDICATOR
Located in a moving vessel or 
a ircraft, th is Raydist Position 
Indicator furnishes continuous 
au tom atic  position  data in 
terms of d irect distance to 
each of two fixed relay stations.

POSITION 
PINPOINTED
BY

RAYDIST

MINIATURIZED
TRANSISTORIZED

RAYDIST
These compact relay stations are 
easily transported from one site 
to another in a station wagon, 
small launch, or helicopter and 
can be set up by one person in 
only a few minutes.

IN HYDROGRAPHY, OCEANOGRAPHY, 
MARINE NAVIGATION, SHIP TESTING, 
DREDGING, AND CABLE LAYING

S e n s it iv ity  to  'fa m e te r, re p e a ta b ility  to  a fe w  m e te rs  at 

ra n g e s  o f 1 0 0  to  2 5 0  m ile s ! R a yd ist, th e  w o r ld 's  m o s t p re ­

c is e  ra d io  lo c a tio n  s y ste m  is h ig h ly  a c c u ra te , y e t lig h tw e ig h t, 

p o rta b le , a n d  v e rs a tile , a n d  is n o t lim ite d  to  lin e -o f -s ig h t  

o p e ra tio n .

V ir tu a lly  an a ll -w e a th e r  s y s te m , th e  h ig h -p o w e re d  R a yd ist 

o p e ra te s  a t ra n g e s  in excess of 2 5 0  m ile s  d u r in g  d a y lig h t 

a n d  1 0 0  m ile s  a t  n ig h t. M in ia tu riz e d  R a y d ist S ta tio n s  are  

a va ila b le  fo r ra n g e s  u p  to  2 5  m ile s . T h e  M in ia tu rize d  S y s ­

te m s  are  c o m p le te ly  tra n s is to rize d  a n d  b a tte ry  p o w e re d , 

o ffe rin g  th e  u tm o s t  in p o rta b ility .

B o th  th e  H ig h -P o w e r e d  a n d  M in ia tu riz e d  R a y d is t S y s te m s  

o ffe r th e  g re a te s t a c c u ra c y  in ra d io -lo c a tio n  s y s te m s  a n d  

a re  s im p le  to  o p e ra te . R a yd ist re q u ire s  no  m o n ito rin g , c h a rt 

c o rre c tio n , o r area c a lib ra tio n . A n te n n a  p o in tin g  a n d  s ta b i­

liz a tio n  a re  e lim in a te d . P lu g -in  ty p e  m o d u la r  co n s tru c tio n  

o f  s u b -a s s e m b lie s  a ss u re s  m a x im u m  s e rv ic e a b ility  and  

s im p lif ie s  m a in te n a n c e .

NOW AVAILABLE is th e  n e w  c o m p a c t , tra n s is to rize d  R a yd ist 

B u o y  S ta tio n  —  c o m p le te ly  s e lf-c o n ta in e d  a n d  w e ig h in g  

o n ly  4 5  p o u n d s . Id e al fo r sea se a rch  a n d  m a rin e  sa lvag e  

o p e ra tio n s .

F o r  c o m p le te  in fo rm a tio n  w rite  o r c a l l . . .

HASTINGS-RAYDIST in c .
HAMPTON, VIRGINIA • PArk 3-6531

N O W  AVA ILAB LE RAYDIST EQUIPMENT O N  LEASE OR RAYDIST W ITH

TRAINED CREWS FOR SPECIFIC PROJECTS



Marine Terminal 
of the 

Esso Refinery 
Milford Haven

A ll prelim inary hydrographic survey w ork in 
conn ection  with the new Esso Refinery at 
M ilford  Haven was carried out by Kelvin 
Hughes acting on  the instructions o f  the Esso 
P etroleum  C om p an y , Ltd. T h e M arine Term inal 
show n here has been designed to  handle tw o 
ocean -goin g  tankers o f  up to  100,000 tons 
deadw eight and an ou tgoin g  coastal tanker o f  
up to  5,000 tons deadw eight sim ultaneously. 
H ydrograph ic  surveys o f  every description are 
undertaken by K elvin Hughes. Specialist 
Surveyors, using the m ost m odern equipm ent, 
are available fo r  surveys anywhere in the w orld .

( H  M 0 2 0



FRENCH INSTITUTE O F NAV IG A TIO N
13, Rue de l'Université —  PARIS (7e)

P ub lishes a Tech n ica l R eview  on 
M aritim e and  A e r ia l N avig ation  

entitled :

n a v ig a t io n
which is issued quarterly

A  Membership.. —  Applications should be addressed to the Secretary- 
G e  neral. They are decided by the Council. Membership in the French 
Institute of Navigation automatically ensures regular delivery of the 
Review.

^  Dues. —  Annual rates are as follows :
—  Active Mem b e r ....................................................................  34 NF
—  Associate Member (resident abroad) ...................  37 NF

^  Payment. —  Preferably by transfer or payment to the Association's 
Postal Order Account : I.F.N. 1581-32 Pari-s.

Bank cheques are accepted, payable in Paris in French fra ncs.



W & T TH ERM ARIN E RECORDER

W &  T  RANGE LIG H T

FOR RELIABILITY 

A T  SEA OR O N  SHORE 

SPECIFY 

W A LL A C E  &  TIER N A N

C onsistent, accu ra te  pe rfo rm ance 
is as v ita l in shore ligh ts  as it  is 
in pressure ins trum en ts  fo r ocea­
nograph ic  research. W  &  T 's  ex­
perience in bu ild in g  m arine  re lia ­
b ility  goes back more than  30 
years. The W a lla ce  &  T ie rnan  
name means trou b le -fre e  service 
under rugged cond itions.

W & T  250 MM M ARINE 
LANTERN

W  &  T  B A TH Y TH E R M O G R A P H
This in s tru m e n t m easures and records w a te r te m p e ra tu re  versus d ep th . I t  is sm all enough to  be lowered and 
ra ised by hand. Five d ep th  ranges are a v a ila b le  : 15 m (50 f t ) ;  30  m (100 f t ) ;  60 m (200  f t ) ;  140 m (450 f t ) ;  
275 m (900  f t ) .  For a ll dep ths, te m p e ra tu re  range  is -1 °  to  30°C  or 28° to  90°F . D epth  a ccuracy  is ± 1 %  o f 
m a x im u m  ra n g e ; te m p e ra tu re  a ccuracy is ± 0 .1 %  F (0.05 C).
The W  & T B a th y th e rm o g ra p h  is easy to  ope ra te . I t  g ives a con tinuous, e asy-to -re a d  record w ith  the  b oa t 
stopped or m o v in g  a t speeds to  20 knots. The in s tru m e n t m ay be d e p th -c a lib ra te d  fo r  fresh  or s a lt w a te r. Both 
d ep th  and  te m p e ra tu re  c a lib ra tio n s  can be English or m e tr ic  un its .

W  i  T  RANGE LIG H T
This m odern range lig h t gives h igh  cand lepow er from  low w attage . F iber glass and stain less steel 
cons truc tion  resists corrosion. L ig h t w e igh t (28  lb), r if le -typ e  a im ing  sights, and a sim ple leveling 
a d ju s tm e n t assure ease o f in s ta lla tio n .
Each range lig h t comes w ith  a 4 - o r 8-p lace  lam pchanger. W hen  one lam p burns ou t, ano the r a u to ­
m a tica lly  takes its p lace. You get m any m onths o f una ttended , re liab le  service. B a tte ry  life  can be 
extended by add ing  a W  &  T  Sun Switch.
To m ark  channe l entrances ... to  know  your ligh ts  are bu rn ing  ... specify W a llace  &  T ie rnan  F A -240  
Range Lights.

W  &  T  2 5 0  mm M A R IN E  LA N TE R N
M odern  p lastics are rep lac ing  glass in lens design. This b rand-new  m arine  lan te rn  has a 25 0  mm 
a cry lic  p lastic  lens w h ich  gives tw ice  the cand lepow er o u tp u t o f a 2 0 0  m m  pressed glass lens. This 
means g rea te r v is ib ility  range. For easy in s ta lla tio n , p las tic  and a lu m in iu m  cons truc tion  m ake th is  
F A -25 0  Lan te rn  one -ten th  the  w e igh t o f a conventiona l lan te rn .
The F A -2 5 0  Lan te rn  uses e ithe r a 4- or 8-p lace lam pchanger fo r a u to m a tic  opera tion , long, u n a tte n ­
ded service periods. If a W  &  T  Sun Switch is added, service periods can be extended up to  40  % . 
Power comes from  e ith e r a b a tte ry  or a 1 1 5 V ,  a-c source. A d d  co lored or c lear condensing panels, 
and you can change th is  lig h t fro m  3 6 0 ° om n i-d ire c tion a l to  a b i-d ire c tio n a l range ligh t.
W a llace  &  T ie rn a n 's  o th e r e lec tric  a ids to  n a v iga tion  inc lude fog horns, flashe r mechanism s, buoys 
and beacons. Free de ta ils  fro m  Dept. 63. BL.

WALLACE & TIERNAN INC.
25 MAIN STREET, BELLEVILLE 9, N E W  JERSEY



users 
are many

here are a few
Mersey Docks & Harbour Board 
Calcutta Port Authority 
Nigerian Port Authority  
Port of Hamburg 
Port o f Gothenburg 
Finnish Board of Navigation 
Dutch Waterways A uthority  
W estm inster Dredging Co., Ltd, 
James Dredging Co., Ltd.
Kelvin & Hughes Surveys 
Richard Costain Ltd.
George Wimpey Ltd.
Hydrographic Services Australia 
M icoperi Italy
Canadian Hydrographic Office
Departm ent of Mines Canada
Shell-B.P Nigeria
Shell Oil Canada
India Oil & Gas Commission
Royal Navy
British Ship Research Ass.
U.S. Navy
U.S. Coast & Geodetic Survey 
National Defence Agency Japan 
Vickers-Armstrongs Shipbuilders Ltd.

here are a few
DREDGING • CIVIL ENGINEERING 
HYDROGRAPHIC AND GEOPHYSICAL 
SURVEYS • SHIP'S SPEED AND 
MANOEUVRING TRIALS • SALVAGE 
UNDERWATER CONTROL

SURVEY— ACCURACY 
ELECTRONIC POSITION FIXING



BATHYTHERMOGRAPH (BT)

The illu s tra tio n  shows the im p ro ve d  
m odel BT, com p le 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 p rovem en ts  have 
been fie ld  tested and accepted by  the U.S. 
N avy , as w e ll as o the r oceanographic 
research groups. The BT operates at 
va rious  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  ind icates 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  
dev ice  w i l l  ope ra te  w ith o u t hysterisis.

OCEANOGRAPHIC WINCHES

Heavy 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 lec tric  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 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 ca 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 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 rren t m eters, w a te r bo ttles , bo 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 S T R U M E N T S



LEPAUTC

COMPAGNIE GENERALE D’ELECTRONIQUE INDUSTRIELLE LEPAUTE
63, Boulevard Bessières —  P a r i s  ( x v i i ")

T e l .  M A R .  flr>00



■Y y j;h 5  Avicgraphe Wild B8

L ' i n s t r umen t  i déa l  
pou r  la ca r t e  mar i ne .
Res t i t u t i on  des vues g r a n d - a n g u l a i r e s  

et  s u p e r g r a n d - a n g u l a i r e s

A gent exc lus if en France : S O C IÉ TÉ  W I L D  P A R IS
41, Avenue de Vil liers - Paris 17e

W A G ra m  83-99



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 fo r sale, 
lease or rental. It quickly pays for 
itself in dollar savings!

Write: Cubic Corporation, Dept. 
D -1.62, Electrotape Div., San Diego, 
California 92123.

C U B I C
CORPORATION
SAN DIEGO. CALIFORNIA 02123

E L E C T R O T A P E  DIV.



TH E  JO U R N A L OF TH E  IN S T IT U T E  OF N A V IG A TIO N

T he  Jo u rna l re g u la rly  pub lishes a u th o r ita t iv e  papers on 

every aspect o f n a v ig a tio n , in c lu d in g  h yd rog ra ph y  and 

oceanography. In a d d it io n  it  inc ludes a record o f c u 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 the r 

m a tte rs  o f concern to  those in te res ted  in  n a v ig a tio n . It  is 

pub lished  q u a rte r ly , fro m  Janua ry , and  costs £  1 (84s per 

a n n u m  post free). S ubscrip tions shou ld  be addressed to  th e  

In s titu te .

TH E  IN S T IT U T E  OF N A V IG A TIO N

at the Royal Geographical Society, 1 Kensington Gore 

London, S. W . 7



Foremost
in

Hydrography
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SONAR EQUIPMENT BY EDO is recognized the world over as the finest 
hydrographic equipment available — accurate, reliable, ruggedly built.

NEW EDO MODEL 900G TRANSISTORIZ­
ED DEPTH RECORDER can be used as 
« through-the-ice » sounder, as helicopter- 
towed sounder and for all exacting survey 
jobs in any water to 460 fathoms, in vessels 
or ’copters travelling at speeds to 30 knots.

AN/UQN-1E. EDO MODEL 185 DEEP 
DEPTH SOUNDER, developed ori­
ginally for U. S. Navy, is now in 
quantity use by U. S. and other navies 
as well as commercially. Records 

accurately to 6,000 fathoms.

AN/BQN-4A. EDO MODEL 578 SURVEY DEPTH RE­
CORDER (formerly Model 555) is versatile unit for 
measuring depth in relatively shallow waters — to 230 
fathoms. Ideal for deep depth penetration and general 

survey.

EDO MODEL 400 STRATAGRAPH. Unique 
sonar unit penetrates and records strata form­
ations underlying beds of rivers, lakes, coastal 
waters. In wide use to determine layers at 

which drilling foundations can be set.

EDO CORPORATION, College Point 56, L.
In Canada :
EDO (CANADA) LTD., P. O. Box 97, Cornwall, Ontario 
Export Sales and Service :
AEROMARI TIME, INC., 2008 Hillyer Pl., NW, Washington 
9, D.C.



MINIMUM SCOPE 
ANCHOR

k .
\

l\.

O.R.E. MINIMUM SCOPE ANCHORS

A  new , p roven  design  fo r  lo w  cost, m in im um  
scope anchors to  m oor buoys o r o ther devices 
at any d ep th . The anchor w ith  suspension rig  is 
s tab le  d u rin g  lo w e r in g  and is designed to d ig  
in to  so ft bo ttom s, p re ve n tin g  lif t in g  or sk ip p in g . 
O perates w ith  nea rly  vertica l cable angles, 
reducing  the am ount o f cable needed fo r  p e r­
m anen t m oo ring . A v a ila b le  in a va rie ty  o f sizes 
up to 20 00 0  lbs (9 000  kg).

LO W E RIN G  P E N E T R A - HOLDING  
TING

O.R.E. BOTTOM PINGER

A  p roven  se lf-p o w e re d , w id e ly  used s ig n a llin g  device  w h ich  
is a ttached to  the  end o f the  oceanograph ic w ire  and perm its 
accurate location aboard sh ip  regard less o f w a te r cu rren t structure  
o r w ire  co n fig u ra tio n . It is ve ry  use fu l fo r  lo w e r in g  instrum ents to  
o r near the  ocean bo ttom  and m ay be used to  pos ition  w a te r 
bo ttles , bo ttom  sam p ling  e q u ip m e n t, deep-sea cameras, o r o ther 
e q u ip m e n t w e  o ffe r. The s igna l can be received on any 10 o r 12 Kc 
sh ip  sonar system. The p in g e r has a special casing to  w ith s ta n d  
pressures at any ocean dep th .

O.R.E. GEOMAGNETIC ELECTROKINETOGRAPH
(GEK)

The GEK re lia b ly  measures surface w a te r 
cu rren t ve loc itie s  w h ile  be ing  to w e d  at 
speeds up to 12 knots. This system has been 
p roven  to  p ro v id e  accurate record ing  o f 
w a te r ve loc itie s  d o w n  to 0.1 knot. The GEK 
includes a ca lib ra ted  recorder w ith  geom a­
g ne tic  com pensation features, h ig h ly  stable 
e lectrodes w ith  cable and a depressor.

O.R.E. TOWED TRANSDUCER VEHICLE

This enclosure  o f fibe rg la ss  construction  is h yd ro - 
d y n a m ica lly  des igned  fo r  “  q u ie t lis ten ing  
Transducers placed in the veh ic le  receive signals 
w ith o u t in te rfe rence  fro m  the sh ip 's sound or 
m otion , th e re b y  p e rm itt in g  rap id  and no ise-free 
ope ra tion  w ith  increased sens itiv ity . It m ay be 
to w e d  at speeds up to 20 knots at any d ep th , car­
ry in g  a pay load  o f  100 lbs (45 kg). Faired (low - 
d rag ) cable fo r  rap id  and noise fre e  to w in g  is 
ava ilab le .
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-----------  12 East 12 St., New York, 3, N.Y. U.S.A. -----------
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ERRATA 
INTERNATIONAL HYDROGRAPHIC REVIEW

Vol. XLII, No. 1, January 1965

Page 106 :
“ The Sphere ” —  Delete 2nd and 3rd lines, and substitute :
“ If we im agine a large flu id  mass, w ith  the sam e mean density  (about 
5.6) and volum e as the Earth being ... ” .

Page 113 :
13th line : A m end 1' — 1852.925 m  to read 1 ' =  1842.925 m.

Page 11A :
8th line o f  text : Am end “ sm aller potentia l” to read “ greater potentia l” . 
10th line o f  text : Am end “ greater potentia l” to read “ sm aller potentia l” . 
5th line from  bottom  o f page : A m end last coefficient in form ula  “ a2 ” 
to read “ a2

Page 117 :
11th line from  bottom  o f  page : A m end “ greatest potential ” to read 
“ smallest potential

Page 118 :
24th line : A m end “ geodesists ” to read “ geodesist ” .



ERRATUM
TO THE INTERNATIONAL HYDROGRAPHIC REVIEW 

Vol. XLII, No. 2, July 1965

Add the follow ing to page 11 :

Comments by Brazil (letter of 13 April 1965)

“ W ith  reference to the question that has been raised concerning the 
“ R epertory o f Technical Resolutions ” , I hereby com m unicate our point 
o f view, w hich is based on the follow ing considerations :

“ a) The general arrangement o f  the Repertory o f  T.R. m ust not be 
basically altered.

“ b) Bearing in m ind the arguments put forw ard by Captains L a n -  
g e k a a r  and A l b i n i , Brazil agrees with the suggestion that a new first part 
might be added, grouping on ly  the Fundam ental Technical Resolutions, 
with cross-references to Derived or Related Resolutions in the other parts.

“ Such an arrangement w ould ensure constant protection against the 
possibility o f am ending Fundam ental Technical Resolutions without m aking 
the relevant am endm ents to Derived or Related Resolutions.

“ c) All proposals concerning the adoption or am endm ent o f  Fund­
amental Technical Resolutions should be approved by a 2 /3  m ajority and 
should at the same time specify  the consequent am endm ents proposed to 
derived or Related Resolutions. ”
Signed :
For the D irector General o f H ydrography and Navigation :

Rubem  José R o d r i g u e s  d e  M a t t o s

Comments by Great Britain (letter of 13 April 1965)

“ I have the honour to refer to the article concerning uniform ity by 
Captain L a n g e r a a r  w hich  appeared in the July 1963 Review  and on  w hich 
the D irecting Committee asked for the views o f hydrographic officers.

“ It seems that both Captain L a n g e r a a r  and Captain A l b i n i  are in 
agreement about the need to classify certain Resolutions as Fundamental 
or Guiding Resolutions w hich  w ould  require greater unanim ity to amend 
than at present. I think that both proposals are good in principle.



“ It is evident that Captain A l b i n i  has devoted a very great deal o f time 
and thought to the com pilation  o f  the Repertories published in  1953 and 
1960, w hich  in m y opin ion  have resulted in most satisfactory volum es, 
w h ich  facilitate the finding o f  specific resolutions and the application  o f 
them  to charting.

“ Captain L a n g e r a a r ’ s suggestion for  a second volum e listing Fund­
am ental Technical R esolutions in addition  to the present volum e, and 
Captain A l b i n i ’ s  suggestion for  draw ing attention to the Fundam ental 
R esolutions w ithin the existing form at but w ith  an expanded index, seem 
equally  effective. In these circum stances, I believe that the ch oice  should 
be decided by  considering their respective costs, particularly  at a tim e w hen 
prices are rising so rapidly. ”
Signed :
E. G. I r v i n g , H ydrographer o f  the Navy
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