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INTERNATIONAL HYDROGRAPHIC BUREAU SPECIAL PUBLICATION 39

RADIO AIDS
TO MARITIME NAVIGATION AND HYDROGRAPHY

Supplementary Papers to S. P. 39 
and

International Hydrographic Review Supplements

In 1956 the International Hydrographic Bureau issued Special Publication 39 
entitled Radio Aids to Maritime Navigation and Hydrography. This volume described 
radio systems and instruments used in navigation and hydrographic surveying, and 
contained the following chapters and sections :
CHAPTER I. —  Spectrum and Propagation of Radio Waves :

1. Frequency Spectrum of Electromagnetic and Radio Waves; 2. Propagation of Radio 
Waves.

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

CHAPTER III. —  Radio Systems used in Hydrographic Surveying :
1. Decca in Hydrographic Surveying; 2. Shoran; 3. Electronic Position Indicator (EPI);
4. Shoran and EPI in Offshore Hydrographic Surveying; 5. Raydist; 6. Lorac; 7. Rana; 
8. Computation and Plotting of Hyperbolic Lattices on Survey Plotting Sheets.

CHAPTER IV. —  Radar Technique :
1. Radar Technique in Navigation; 2. Use of Marine Radar in Surveying.

CHAPTER V. —  Radio Systems in Geodetic Surveying :
1. Outline of Present Situation; 2. Operational Reports.

CHAPTER VI. —  Reports on Use of Radio Systems in Hydrography :
1. Decca; 2. Shoran; 3. EPI; 4. Raydist; 5. Lorac; 6. Rana.



The French edition contains vm  +  481 pages, and includes 223 figures of which 50 are f 
page illustrations; this volume is available at $ 8.00 per copy. The English edition is out of pi

Owing to rapid technical developments in this field, the Bureau is revising SP 39, divid 
it into two publications entitled : Supplementary Papers to SP 39, and Supplements to 
International Hydrographic Review.

SUPPLEMENTARY PAPERS TO SP 39
The first papers, already published, and those in preparation contain new sectii 

concerning recent instruments and revised sections resulting from current improvements; 
last papers to be published will reproduce the sections which do not require amendmt 
Together the papers will make up the new edition of SP 39. A  loose-leaf binding will ena 
future ready revision.

Already published :
P aper 1 : Tellurometer and M icro-Dist (about 40 pages), price $ 1.00.
P aper 2 : Raydist, Hydrodist, M. P. F. S. (Microwave Position-fixing System) and D 

veaux (about 70 pages), price $2.00.
P aper 3 : Decca in Hydrographic Surveys, Lorac, Rana and H i-Fix (about 90 pag

___ : ___d* n  cm«p £>. l»u  .

Paper 4 :  Decca in Navigation, (about 30 pages), price $1.00.
P a p e r  5 : Loran (about 60 pages), price $ 2.00.
P a p e r  6 : A G A  Geodimeter (about 25 pages), price $ 0.70.
P a p e r  7 : Shoran and EPI (about 45 pages), price $ 1.20.
P a p e r  8  : Radio Direction - Finding, Consol, Radar (about 45 pages), price $ 1.20.
P a p e r  9 : Introduction, Wave Propagation, Geodetic Use of Radio Positioning Systen 

(about 35 pages), price $ 1.00.

The publication of later papers will be announced in the International Hydrographu 
Review  and the International Hydrographic Bulletin.

SUPPLEMENTS TO THE INTERNATIONAL HYDROGRAPHIC REVIEW

These Review Supplements contain reports from hydrographic and other organizati 
on instrument applications. They are intended to complete and later replace similar mate: 
in Chapter VI and a section of Chapter V  of SP 39. Also included is a bibliography of rep< 
reproduced elsewhere and of literature.

This series of Supplements to the Review may be considered as a supplement to the bs 
special publication.

The Supplements appear once or twice a year at unspecified dates, usually between iss 
of the International Hydrographic Review. The price varies according to the size of the volui

Already published :
V o l u m e  1, October 1960 (about 150 pages), price, $  5.00.
V o l u m e  2, October 1961 (about 150 pages), price $ 5.00.
V olume 3, November 1962 (about 100 pages), price $ 3,00.
V o l u m e  4, December 1963 (about 130 pages), price $4.00.
V olume 5, April 1964 (108 pages), price $ 3.00.

Later Volumes will be announced in the International Hydrographic Review  and t 
International 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 Buri 

Quai des Etats-Unis, Monte-Carlo (Principaute de Monaco). Owing to exchange fluctuations, pr 
are 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 grante< 
government offices and to naval or merchant marine officers of States Members of the Bureau, provi 
the order is sent direct to the Bureau.

Payments to the International Hydrographic Bureau may be made by international money or 
by cheque payable in Monaco; by transfer to the International Hydrographic Bureau’s account 
Barclays Bank Ltd, Chief Foreign Branch, 168 Fenchurch Street, London E. C. 3; or by transfer 
the International Hydrographic Bureau’s account at Barclays Bank D. C. O., 120 Broadway, New Y< 
N. Y. Postage stamps or cash are not accepted.



F I R M  F O O T I N G  F O R  A S E A G O I N G  C E N T I P E D E

Victorious product of a three-and-a-half-year struggle with 
sea and storm , aptly describes the new, 17.6 mile, Chesa­
peake Bay Bridge-Tunnel. Hundreds of centipede like tres­
tle legs carry th is ribbon o f concrete and steel over twelve 
miles o f sea —  plunge it  through shoal-bedded tunnels 
and up sky-high trestles —  making it the longest bridge- 
tunnel in the world.

To insure firm  footing fo r the four man-made islands and 
the many pilings, position data fo r drilling  rigs to  take 
coring samples, hydrographic surveying to determine the 
am ount o f f ill required at specific locations, and the posi­
tion ing o f dredges depositing the fill, was obtained pre­
cisely, autom atically, and quickly by the RAYDIST Radio­
location System. The world wide-used, RAYDIST System 
replaced expensive, less accurate, time-consuming, hit- 
and-miss positioning methods.

The RAYDIST System is a m ajor technical im provem ent 
over hyperbolic and other systems which lose accuracy 
w ith distance. From shore, a single pair o f RAYDIST relay 
stations sweep ou t low-frequency waves in a pattern o f 
concentric circles extending to  ranges in excess of 250 
miles, providing wide-area coverage w ith a sensitivity 
of better than 1 meter and an accuracy o f approxi­
mately 3 meters. RAYDIST is able to  achieve th is  greater 
range by being able to  operate well beyond the line-of- 
sight lim ita tion  common to  high frequency systems.

Distance is measured, and exact position determined, 
aboard ship, continuously and autom atically by a 
unique heterodyne phase comparison method. For fast 
and easy reference, the precise position is recorded on a 
continuous strip  chart.

The RAYDIST System greatly s im plifies the analysis of 
data and elim inates the need fo r expensive data proc­
essing equipment. RAYDIST ship board stations are com ­
plete and mobile. RAYDIST shore-based stations are 
portable, all weather and are quick and easy to  set-up.

If your work is pin-point navigation and position determ i­
nation fo r hydrographic survey, geophysical exploration, 
oceanography, or the many other aspects o f the ocean 
sciences, you should inquire in to the capabilities of 
RAYDIST . . . the m ost precise and accurate, high-power 
Radiolocation System available.

RAYDIST Systems are available fo r lease, w ith o r w ithout 
operating crews, anywhere in the free world.

HASTINGS-RAYDIST, Inc.
HAMPTON, VIRGINIA. PHONE: 703 PA 3-6531

For greater flexibility, RAYDIST also offers miniaturized and 
transistorized shore-based stations . . .  and, miniaturized, free-floating 

or moored, buoy-type stations.



Marine Terminal 
of the 

Esso Refinery 
Milford Haven

All preliminary hydrographic survey work in 
connection with the new Esso Refinery at 
M ilford Haven was carried out by Kelvin 
Hughes acting on the instructions o f  the Esso 
Petroleum Company, Ltd. The MarineTerminal 
shown here has been designed to handle two 
ocean-going tankers o f  up to 100,000 tons 
deadweight and an outgoing coastal tanker o f  
up to 5,000 tons deadweight simultaneously. 
Hydrographic surveys o f  every description are 
undertaken by Kelvin Hughes. Specialist 
Surveyors, using the most modern equipment, 
are available for surveys anywhere in the world.

S. S m i t h  &  S o n s  ( E n g l a n d )  L t d .

j S )  KELVIN HUGHES DIVISION
S t .  C l a r e  H o u s e ,  M i n o r i e s ,  L o n d o n ,  E .C .3

T e l e p h o n e  : R o y a l  8  7 41  G r a m s :  M a r i n s t  P h o n e  L o n d o n

C a b l e s :  M a r i n s t  L o n d o n * E C 3



W & T THERMARINE RECORDER

FOR RELIABILITY

A T SEA OR ON SHORE

SPECIFY

W A LLA CE Sl TIERNAN

W & T RANGE LIGHT

Consistent, accurate performance 
is as v ita l in shore lights as it is 
in pressure instrum ents fo r ocea­
nographic research. W  &  T 's  ex­
perience in build ing marine relia­
b ility  goes back more than 30 
years. The W allace &  Tiernan 
name means trouble-free service 
under rugged conditions.

W & T 250 MM MARINE 
LANTERN

W  & T BATHYTHERM OGRAPH
This instrum ent measures and records w ater tem pera ture  versus depth. I t  is small enough to  be lowered and 
raised by hand. Five depth ranges are availab 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 depths, tem pera ture  range is -1° to  30°C or 28° to  90°F. Depth accuracy is ± 1 %  o f 
m axim um  ra n g e ; tem pera ture  accuracy is ± 0 .1 %  F (0.05 C).
The W & T Bathytherm ograph is easy to  operate. I t  gives a continuous, easy-to-read record w ith  the  boat 
stopped or m oving a t speeds to  20 knots. The instrum ent may be depth-ca lib ra ted  fo r  fresh or sa lt water. Both 
depth and tem perature ca lib rations can be English or m etric units.

W  & T RANGE LIGHT
This modern range light gives high candlepower from  low wattage. Fiber glass and stainless steel 
construction resists corrosion. L ight weight (28 lb), rifle-type aim ing sights, and a simple leveling 
ad justm ent assure ease of insta lla tion.
Each range ligh t comes w ith a 4- or 8-place lampchanger. W hen one lamp burns out, another au to ­
m atica lly  takes its place. You get many months of unattended, reliable service. Battery life can be 
extended by adding a W  &  T  Sun Switch.
To m ark channel entrances ... to  know your lights are burning ... specify W allace &  T iernan FA-240 
Range Lights.

W  & T 2 5 0  mm M ARINE LANTERN
M odern plastics are replacing glass in lens design. This brand-new marine lantern has a 250 mm 
acrylic plastic lens which gives tw ice the candlepower ou tpu t o f a 200  mm pressed glass lens. This 
means greater v is ib ility  range. For easy insta lla tion, plastic and a lum in ium  construction make this 
FA-250 Lantern one-tenth the weight of a conventional lantern.
The FA-250 Lantern uses either a 4- or 8-place lampchanger fo r autom atic operation, long, una tten­
ded service periods. If a W  &  T  Sun Switch is added, service periods can be extended up to  40 % . 
Power comes from  either a battery or a 1 1 5 V ,  a-c source. Add colored or clear condensing panels, 
and you can change th is light from  360° om ni-d irectioria l to  a bi-d irectional range light.
W allace &  T iernan's other electric aids to  navigation include fog horns, flasher mechanisms, buoys 
and beacons. Free details from  Dept. 63. BL.

WALLACE Si TIERNAN INC.
25 MAIN STREET, B ELLEV ILLE 9, N EW  JER S EY



HI-FI
users!

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 Authority 
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 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 f ie 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 
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 
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

Heavy 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 lec tric  m oto r o r hyd 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  meters 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 opera ting  in all 
oceans, in c lu d in g  the A nta 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 .  & IN S T R U M E N T  CORP.
-----------■ 12 East 12 St., New York, 3, N.Y. U.S.A. -----------
W ORLD'S LEADING SUPPLIER OF O C E AN O G R APH IC  INSTRUMENTS



LEPAUTC

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

Tel. MAR. 9509



A v i o g r a p h e  Wild B 8

L ' i n s t r u m e n t  i dea l  
p o u r  la c a r t e  mar i ne .
R e s t i t u t i o n  d e s  v u e s  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

Agent exclusif en France S O CIETE W IL D  P A R IS

41, Avenue de Vil liers - Paris 17e

W A G ram  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 D M -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 Corporation, Dept. 
D-1.62, Electrotape Div., San Diego, 
California 92123.

C U B I C
CORPORATION
S A N  D IE G O  C A L IF O R N IA  0 2 1 2 3

E L E C T R O T A P E  D I V .



Foremost

in

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

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 PI., NW, Washington 
9, D.C.

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.



FRENCH INSTITUTE OF NAVIGATION
13, Rue de I'Universite —  PARIS (7e)

Publishes a Technical Review on 
Maritime and Aerial Navigation 

entitled :

NAVIGATION
which is issued quarterly

M em bership. —  Applications should be addressed to the Secretary- 
General. They are decided by the Council. Membership in the French 
Institute o f  Navigation automatically ensures regular delivery o f  the 
Review.

Dues. —  Annual rates are as follows :
—  A c t ive  Mem ber .......................................................... 34 NF
—  Associate Member (resident abroad) ................  37 NF

Payment. —  Preferably by transfer or payment to  the Association's 
Postal O rde r  Accoun t : I.F.N. 1581-32 Paris.

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



LORAC - A Decade of Experience 
in Hydrographic Survey Control

Operational tests of the LORAC system by the U. S. Navy Hydro- 
graphic Office in various parts of the world during 1951 and 1952 
established its suitability for hydrographic survey control. From 1952 
to the present, numerous LORAC networks have been delivered to the 
U. S. Navy Hydrographic Office and have been used for world-wide 
operations supervised by Seiscor engineers.

The success of LORAC can be attributed to several factors. The 
accuracy achieved is greater than the specified requirement. The equip­
ment is unitized and ruggedized to provide a high degree of portability. 
The units are of such size and weight as to be transportable by a small 
helicopter. Thus, with this equipment it is possible to set up shore-based 
transmitting stations at heretofore inaccessible points.

Because of its compactness and rapid installation time a network can 
be moved easily from one location to another and can be maintained with 
a minimum of trained personnel. The extensive coverage of a LORAC 
network reduces the total number of equipment moves required in 
surveying large areas.

In a recent LORAC-controlled survey more than 30,000 miles of 
soundings were completed in less than 2,400 hours of operation.

Seismograph Service Corporation
BOX 1590 • TULSA, OKLAHOMA, U.S.A. 

l o r a c  s e c t i o n



IS THIS THE PLACE?

How do you re-locate a job site out in the middle 
of nowhere? How do you remain at, and later re­
turn to, a work area hiding on or under a feature­
less mass of water that stretches across 70.8% 
of the earth’s surface?
This, in essence, is the emerging problem of the 
sea floor miner, the deep water drilling operator, 
the m issile /sate llite  picket ship, and the grow­
ing fleet of long-needed underwater vehicles en­
gaged in research, retrieval and exploration.
It is, precisely, the problem solved by the EG&G 
Soundhouse Transponder, an underwater acous­
tic positioning instrument. Soundhouse applica­
tions encompass any position-plotting require­
ments for which standard navi­
gation aids are either unavail­
able or impractical.
The Soundhouse is a rugged, 
ocean-going equipment, thor- 
oughlytested in thedeepocean 
environment. It operates re­

liably to depths of 37,000 feet, has a battery life 
to one year or one million pulses, and can be per­
manently lowered to the bottom or buoyed for later 
recovery and re-use.
It is triggered by standard UQN and other widely 
used shipboard depth sounders. Slantrangefrom 
surface or submerged vessel to the Soundhouse 
is provided by measuring time interval between 
interrogation and response pulses.
An outgrowth of EG&G's long experience in 
pioneering the development of oceanographic 
equipments and systems, the Soundhouse 
Transponder sells for under $6500. One to four 
may be needed, depending on your application.

It is available as standard 12kc 
equipment, or may be custom 
designed to your requirements. 
For descriptive literature, write 
to Oceanographic Products 
Department, 185 Brookline 
Avenue, Boston 15, Mass. USA.

E D G E R T O N ,  G E R M E S H A U S E N  &  G R I E R ,  I N C .  

B O S T O N  • L A S  V E G A S  • S A N T A  B A R B A R A



MINIMUM SCOPE 
ANCHOR

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 dep th . The anchor w ith  suspension rig  is 
stable d u rin g  lo w e rin g  and is designed to d ig  
in to  so ft bottom s, p re ve n tin g  lif t in g  or sk ipp ing . 
O perates w ith  nearly  ve rtica l cable angles, 
reducing  the am ount o f cable needed fo r p e r­
m anent m ooring . A va ila b le  in a va rie ty  o f sizes 
up to  20 000  lbs (9 000  kg).

LOWERING PENETRA- 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 attached to  the end o f the  oceanographic w ire  and perm its 
accurate location  aboard sh ip  regard less o f w a te r cu rren t s tructure 
or w ire  co n fig u ra tio n . It is ve ry  useful fo r  lo w e rin 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 iths tand  
pressures at any ocean depth .

O.R.E. GEOMAGNETIC ELECTROKINETOGRAPH 
(GEK)

The GEK re lia b ly  measures surface w a te r 
cu rren t ve loc ities  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 ities  d ow 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 hyd ro - 
d y n a m ica lly  des igned  fo r  “  q u ie t lis te n in g  ” . 
Transducers placed in the veh ic le  receive signals 
w ith o u t in te rfe rence  fro m  the ship 's sound or 
m otion , th e re b y  p e rm ittin g  rap id  and no ise-free 
ope ra tion  w ith  increased se ns itiv ity . It m ay be 
to w e d  at speeds up to 20 knots at any dep 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 free  to w in g  is 
ava ilab le .

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

WORLD WIDE DISTRIBUTORS OF ORE INSTRUMENTS 
MANUFACTURERS OF ALL TYPES OF O C E A N O G R A P H IC  INSTRUMENTS



T H 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 r ly  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 th e r 

m a tte rs  o f conce rn  to  those in te res ted  in  n a v ig a tio n  I t  is 

p ub lished  q u a rte r ly , fro m  Ja nu a ry , and costs £  1 (84s  per 

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

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



THE

INTERNATIONAL HYDROGRAPHIC REVIEW



F O R E W O R D

T he International H ydrograph ic B ureau was founded  in  1921 w ith  the 
ob jectiv e  o f  m aritim e security  to be achieved through the standardization  o f 
the nautical ch art and related publications, the im provem ent o f  h ydro- 
graph ic survey practices, and in general the establishm ent o f  a close and 
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