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INTERNATIONAL HYDROGRAPHIC BUREAU SPECIAL PUBLICATION 39

RADIO AIDS

TO MARITIME NAVIGATION AND HYDROGRAPHY

Supplementary Papers to S.I*. 39
and
International Hydrographic Review Supplements

In 1956 the International Hydrographic Bureau issued Special Publication 39
ntitled Radio Aids to Maritime Navigation and Hydrography. This volume described
adio systems and instruments used in navigation and hydrographic surveying, and

ontained 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.
:HAPTER Il. — Radio Systems used in Maritime Navigation :
1. Radio Direction-finding; 2. Loran; 3. Decca; 4. Consol.
CHAPTER Ill. — Radio Systems used in Hydrographic Surveying :
(EPI1);

1. Decca in Hydrographic Surveying; 2. Shoran; 3. Electronic Position Indicator
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.

;HAPTER 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 viir 4+ 481 pages, and includes 223 figures of which 50 are full
page illustrations; this volume is available at $ 8.00 per copy. The English edition is out of prini

*
LR

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

SUPPLEMENTARY PAPERS TO SP 39
The first papers, already published, and those in preparation contain new sections
concerning recent instruments and revised sections resulting from current improvements; the
last papers to be published will reproduce the sections which do not require amendment.
Together the papers will make up the new edition of SP 39. A loose-leaf binding will enable
future ready revision.

Already published :

Paper 1: Tellurometer and Micro-Dist (about 40 pages), price $1.00.
Paper 2: Raydist, Hydrodist, M. P. F. S. (Microwave Position-fixing System) and Der-
veaux (about 70 pages), price $ 2.00.

Paper 3: Decca in Hydrographic Surveys, Lorac, Rana and Hi-Fix (about 90 pages).
price $2.50.

PaPER 4 : Decca in Navigation. (about 30 pages), price $1.00.

PapreEr 5 : Loran (about 60 pages), price $ 2.00.

ParErR 6 : AGA Geodimeter (about 25 pages), price $ 0.70.

PapEr 7: Shoran and EPI (about 45 pages), price $ 1.20.

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

SUPPLEMENTS TO THE INTERNATIONAL HYDROGRAPHIC REVIEW

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

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

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

Already published :

VoruME 1, October 1960 (about 150 pages), price, § 5.00.
VoruME 2, October 1961 (about 150 pages), price § 5.00.
VoLuME 3, November 1962 (about 100 pages), price $ 3.00.
VorLuME 4, December 1963 (about 130 pages), price $4.00.
VoruMeE 5, April 1964 (108 pages), price $ 3.00.

Later Volumes will be announced in the International Hydrographic Review and the
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 Bureau
Quai des Etats-Unis, Monte-Carlo (Principauté de Monaco). Owing to exchange fluctuations, price
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 granted ti
government offices and to naval or merchant marine officers of States Members of the Bureau, provide
the order is sent direct to the Bureau.

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



— because nature gave the gull an instinct that today’s science still
seeks to discover. When man sets forth on the seas, many times he
should or must know exactly where he is. The most precise way
developed thus far is by RAYDIST.

RAYDIST can pinpoint and furnish a continuous record of location or
position up to distances of 250 miles, well beyond the line of sight,
to an accuracy of a few feet. Yet RAYDIST is lightweight, portable
and can be installed ready for operation in only a few hours.

RAYDIST has surveyed many thousands of miles of coast throughout
the world, has precisely located many offshore sites for oil exploration
and drilling, has measured many hundreds of speed runs on ships’
sea trials — and it is even used to calibrate and confirm the accuracy
of every POLARIS submarine's inertial and other navigation systems,
the most precise yet developed.

RAYDIST systems are available for lease with or without operating
crews anywhere in the free world. For complete information write .

RAYDIST eglL_lipment aboard a motorboat precisely
locating drilling sites for the 16-nnle Chesapeake
Bay Bridge and Tunnel project at Hampton Roads.

HASTINGS-RAYDIST, Inc.

HAMPTON. VIRGINIA. PHONE: 703 PA 3 6531



Marine Terminal
of the
Esso Refinery

Milford Haven

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

S. Smith & Sons (England) Ltd.

|S) KELVIN HUGHES DIVISION

St. Clare House, Minorées, London, E.C.3
Telephone : Royal 8741 Grams: Marinst Phone London
Cables: Marinst London«EC3



W & T THERMARINE RECORDER

)R RELIABILITY

SPECIFY
WALLACE & TIERNAN

Consistent, accurate performance
is as vital in shore lights as it is
in pressure instruments for ocea-
nographic research. W & T's ex-
perience in building marine relia-
bility goes back more than 30
years. The Wallace & Tiernan
name means trouble-free service W &T 250 MM MARINE

W & T RANGE LIGHT under rugged conditions. LANTERN

W & T BATHYTHERMOGRAPH

This instrument measures and records water temperature versus depth. It is small enough to be Ilowered and
raised by hand. Five depth ranges are available : 15 m (50 ft); 30 m (100 ft); 60 m (200 ft); 140 m (450 ft) ;
275 m (900 ft). For all depths, temperature range is -1» to 30°C or 28° to 90°F. Depth accuracy is =tl% of
maximum range; temperature accuracy is *0.1% F (0.05 C).

The W & T Bathythermograph is easy to operate. It gives a continuous, easy-to-read record with the boat
stopped or moving at speeds to 20 knots. The instrument may be depth-calibrated for fresh or salt water. Both
depth and temperature calibrations can be English or metric units.

W & T RANGE LIGHT

This modern range light gives high candlepower from low wattage. Fiber glass and stainless steel
construction resists corrosion. Light weight (28 Ib), rifle-type aiming sights, and a simple leveling
adjustment assure ease of installation.

Each range light comes with a 4- or 8-place lampchanger. When one lamp burns out, another auto-
matically takes its place. You get many months of unattended, reliable service. Battery life can be
extended by adding a W & T Sun Switch.

To mark channel entrances ... to know your lights are burning ... specify Wallace & Tiernan FA-240
Range Lights.

W & T 250 mm MARINE LANTERN

Modern plastics are replacing glass in lens design. This brand-new marine lantern has a 250 mm
acrylic plastic lens which gives twice the candlepower output of a 200 mm pressed glass lens. This
means greater visibility range. For easy installation, plastic and aluminium 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 for automatic operation, long, unatten-
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 115V, a-c source. Add colored or clear condensing panels,
and you can change this light from 360° omni-directional to a bi-directional range light.

Wallace & Tiernan's other electric aids to navigation include fog horns, flasher mechanisms, buoys
and beacons. Free details from Dept. 63. BL.

WALLACE & TIERNAN INC.
25 MAIN STREET, BELLEVILLE 9, NEW JERSEY



here are a few

Mersey Docks & Harbour Board
Calcutta Port Authority

Nigerian Port Authority

Port of Hamburg

Port of Gothenburg

Finnish Board of Navigation
Dutch Waterways Authority
Westminster Dredging Co., Ltd.
James Dredging Co., Ltd.

Kelvin & Hughes Surveys
Richard Costain Ltd.

- George Wimpey Ltd.
Hydrographic Services Australia

Micoperi ltaly
users Canadian Hydrographic Office
Department of Mines Canada
are many 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



FRENCH INSTITUTE OF NAVIGATION

I3, Rue de I'Université — PARIS (7¢)

Publishes a Technical Review on
Maritime and Aerial Navigation
entitled :

NAVIGATION

which is issued quarterly

Q Membership. — Applications should be addressed to the Secretary-
General. They are decided by the Council. Membership in the French

Institute of Navigation automatically ensures regular delivery of the
Review.

Q@ Dues. — Annual rates are as follows :
— Active Member . ... ..o L 34 NF
— Associate Member (resident abroad) ...... .. 37 NF
Q Payment. — Preferably by transfer or payment to the Association’s

Postal Order Account: I.LF.N. 1581-32 Paris.

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




PHONE:

AHISICO oo

KAHL SCIENTIFIC INSTRUMENT CORP.
EL CAJON. CALIFORNIA U. S. A
BRANCH: 134 W. 26 ST.. New YORK 1. N. Y. (WATKINS 4-5630)

INSTRUMENT SALES PROGRAM

CABLE: KAHLSICO
SANDIEGO

SCEANOGRARE Y

BACTERIAL BOTTOM SAMPLERS
BATHYTHERMOGRAPHS (temperature, pressure recording)

BT BOOMS, SHEAVES, WINCHES

BIOLOGICAL BOTTLES {glass, plastic)

BOTTLES (Pyrex)

BOTTOM INDICATORS (ball breakers)

BOTTOM SAMPLERS (Berge-Ekman, Dietz-LaFond, Emery, orangepeel, snapper, scoopfish, ete,)
BURETTES, KNUDSEN

CAMERAS (bottom tripping, flash lamp, Ewing model)

CARBON-14 INSTRUMENTATION

CLINOMETERS (indicating, recording)

COME-ALONG WIRE GRIPS

CONDUCTIVITY METERS and CELLS

CORING DEVICES ({gravity, hand, piston (large, portable))

CURRENT METERS (Ekmann, Fjeldstad, Gemware, pygmy ; indicating, printing ; multiple)
DEPTH INDICATORS and RECORDERS

DEPRESSORS

DREDGES (biological, Emery, pipe, scoop, triangular, etc.)

FILTRATION TOWERS {single, manifold ; for C1* work)

FLOW METERS (plankton net, water velocity ; counter, dial ; pygmy, regular)

GLASS APPARATUS (standard, custom built)

HYDROGRAPHICAL TABLES, KNUDSEN

HYDROMETERS (salinity, specific gravity, etc.)

HYDROPHONES

HYDROSTATIC OPERATING DEVICES (depth adjustable)

INCUBATORS (comparative productivity type for C* work)

MESSENGERS (gate, split, spring, etc.)

NET RELEASING DEVICES

ORANGE PEEL BUCKETS

PIPETTES, KNUDSEN

PLANKTON CENTRIFUGES

PLANKTON NETS (all diameters, all types)

PLANKTON NET BUCKETS (plankton, fish eggs)

PLANKTON INDICATORS and SAMPLERS (Hardy ; automatic Clarke~-Bumpus, Lamont multiple net, high speed Isaacs-Kidd, etc.)
PRODUCTIVITY KITS, CARBON - 14 METHOD (including all accessory instrumentation)
PUBLICATIONS (Knudsen's Chlorinity Determination, Hydrographical Tables, Titration Instructions {french) ; Productivity, etc.)
RADIATION MONITORING DEVICES, NUCLEAR (air, water ; continuous, discontinuous)
RELEASING DEVICES (cable, net, etc.)

SALINOMETERS

SAMPLERS, HIGH SPEED {(plankton, water)

SAND SETTLING STOPCOCKS and TUBES

SECCHI DISCS (reversible ; black-white)

SLIDE RULES, OCEANOGRAPHIC, CIRCULAR (conductivity, depth, temperature, wire angle, etc.)
SNATCH BLOCKS

STANDARD SEA WATER (Copenhagen)

SUBMARINE PHOTOMETERS (single, double meter ; direct, scattered light sensors)
THERMOMETERS (deep-sea reversing (protected, unprotected), fishery, meteorological, surface ; electrical)
THERMOMETER FRAMES (bucket, deep-sea reversing, self-reversing, surface)

TIDE GAUGES (electrical, mechanical, recording)

TIME DELAY BUOYS

TURBIDITY METERS (submersible)

WATER BOTTLES (cup, flapper, rotary valve, stopper ; Fjarlie, Gemware (standard improved), Kemmerer, Nansen, Sigsbee)
WATER EVAPORATORS

WATER LEVEL INDICATORS and RECORDERS

WATER SAMPLING BOTTLES (coated metal, glass, plastic)

WINCHES (bathythermograph, hand, motorized, oceanographic)

WIRE ANGLE INDICATORS

WIRE, OCEANOGRAPHIC (galvanized, stainless steel ; bare, nylon covered)

SERVICES AVAILABLE FOR CUSTOM
INSTRUMENTATION



First to double the Cape of the
4 000 Observatory Prizes

Ulysse Nardin's honours list is far ahead of
all others in the Swiss Watchmaking Industry.
Ulysse Nardin are the only Swiss manufactu-
rers of marine chronometers, supplying the
Admiralties, Governments, Scientific Institutes
and Commissions, Shipyards and Shipping
Companies of 60 Nations.

ULYSSEI NARDIN

Est. 1846 LE LOCLE (Switzerland)



THE LEPAUTE
GAS BUOY FLASHER UNIT
(Détendeur Eclipseur Lepaute)

Mechanism wound by gas flow.

Operation ensured for any hourly rate above
3 litres.

Period of light controlled by interchangeable
cam with no opening of mechanism.

Robust, reliable, foolproof, unaffected by pres-
sure variations.

Equipment approved by French official
lighthouse authorities.

COMPAGNIE GENERALE D’ELECTRONIQUE INDUSTRIELLE LEPAUTE

63, Boulevard Bessieres — Pailis (xviT)
Tél. MAU. 9r>0b



WILD AU} phe wild

L'instrument idéal
pour la carte marine.

Restitution des vues grand-angulaires

et supergrand-angulaires

Agent exclusif en France SOCIETE WILD PARIS
41, Avenue de Villiers - Paris 17*
WAGram 83-99

B8



Cubic guarantees Electrotape will save
you money over other measuring systems!

CUBIC POSITIVELY GUARANTEES ... That
baying and using the Electrotape as recom-
mended will save you money over any other
optical or electronic measuring system.
Here’'s how:

RELIABLE . .. You lose money when equip-
ment fails ... you make money when it works.
Electrotape works.

OPERATES 24 HOURS A DAY .. .Time is
money. Crews finish jobs more quickly with
Electrotape, which has no daylight or weather
restrictions and operates at high speed.

SAVES ON FINANCING . It is easy to
acquire Electrotape because there is a plan
available to suit your requirements. You can
buy the equipment outright, paying for it at
one time, or in easy monthly payments scaled
to your requirements. You can rent Electro-
tape, or you can obtain it on a leaseback plan.
This latter method offers unique tax savings.
Write for additional details.

MORE TIME IN OPERATION . .. Should
maintenance be required, there is less down
time with Electrotape. The factory guaran-
tees to service your instruments in no longer
than 48 hours. Jet air freight cuts shipping
time to hours.

FULL YEAR WARRANTY ... Electrotape
comes with a full year warranty, your assur-
ance of quality, dependability and long life.

COMPLETE TRAINING ... A complete course
in operation and simple maintenance is pro-
vided to each Electrotape purchaser, saving
time, money and error.

ELECTRONIC KNOW-HOW . .. Electrotape is
made by Cubic Corporation, world leader in
aerospace tracking.

PARTIAL SPECIFICATIONS
Distances measured: 30 feet to 30 miles.
Time per measurement: 15 min. or less.
Readout: in centimeters on a counter.
Special skills required: None.
Accuracy: 1 centimeter plus 1 part in

300,000.

For information
on how easy it
is to acquire
Electrotape,
write to

Dept. C-141.

CuBIC

CORPORATION

SAN DieGD CALIFORNIA »3133
ELECTROTAPE DIV.



The Recorder Unit contains all operating con-
trols, the precision recorder and keying mech-
anism. A fix line may be drawn on the chart
paper electrically by a fix line switch. A sliding
window with protective guard permits notations
on the chart paper immediately adjacent to the
rotating stylus.

NEW: THE MOST ADVANCED

Raytheon, who pioneered the depth
sounder, now presents the new DE-723A,
DE-723B portable recording Fathometer®
depth sounder.

No other depth sounder answers so
precisely the needs of oceanographic and
hydrographic survey work: chart making,
checking bottom contours of channels,
reservoirs, dredging, pier construction,
underwater pipe laying, sedimentation
studies, any underwater survey work.
We've fashioned it to the exacting require-
ments of the U.S. Coast & Geodetic Sur-
vey and other government agencies en-
gaged in precise underwater survey work.
One result is an accuracy of +.25 feet
(£#3") from 1 to 100 feet and .25% of
indicated depth above 100 feet.

Through its inherently high accuracy,
the DE-723A, DE-723B indicates bottom
depth with an undeviating standard that
permits later correction for temperature
and salinity of water according to meas-
ured values. This high accuracy derives
from several distinctive features: a preci-
sion power supply accurate

chanical predsSrinThé tRAYTHEONI

recording system, uniform

The Electronic Unit contains the transmitter,
receiver, power supplies, and the 12V DC (or
24V DC) to 118V 60 cycle static power invertor.
The 60 cycle invertor output is stabilized to .05%
to drive the recorder mechanism at its stated ac-
curacy. A tuned reed frequency meter indicates
the frequency of the 60 cycle source at all times.

DEPTH SOUNDER OF ITS KIND

magnetic keying of the transmitter, and
electronic circuits to produce minimum
shift in recorded depth with a change of
receiver gain setting.

There are thus no adjustments for sa-
linity and water temperature —since the
variables these introduce would not allow
depth always to be measured under the
same controlled conditions. The depth
sounder is calibrated for a velocity of
sound in water of 4800 feet per second for
an average sea water temperature of 59°F
and salinity of 15 parts per thousand.

The DE-723A, DE-723B recorder
reaches a total range of 250 feet or fathoms
in 6 overlapping phases of 50 feet or
fathoms each. Minimum range of one foot
or less; chart paper active width 6IA".
We've designed the 200 KC DE-723A for
closest definition of bottom contours; the
21 KC 723-B for fullest depth capability
and penetration to the true bottom. Make
a first sounding: write us for the complete
DE-723A, DE-723B data sheet.

RAYTHEON AG
Alpenstrasse 1
Zlig/SW ltzerlaFId



THE JOURNAL OF THE INSTITUTE OF NAVIGATION

The Journal regularly publishes authoritative papers on
every aspect of navigation,. including hydrography and
oceanography. In addition it includes a record of current
navigational work, reviews of important books, and other
matters of concern to those interested in navigation. It is
published quarterly, from January, and costs 15s (62s per

annum post free). Subscriptions should be addressed to the

Institute.

THE INSTITUTE OF NAVIGATION

at the Royal Geographical Society, 1 Kensington Gore
London, S. W. 7




THIS
1S
DEEP-SEA
PHOTOGRAPHY

The EG&G Stereo Camera System is complete'y equipped DEPTH: 1800 ft.
with its own, automatically synchronized lighting and a pinger posi- SUBJECT: Fur seal skeleton
tioner which enables skilled operators to maintain precise, off-bottom LOCATION: North Pacific
distance and achieve sharp definition in 80-90% of the 500 exposures OPERATORS: Evans ‘£(_:ardir!a"i
availfclble per lowering. All components are sealed in pressure-proof FILM :(U' $. Navy Oceanographic Of‘lf'lr(i—e))(
housings _to operate at depths to 12,000 meters and pressures to CAMERA: EG<EG CA-9
20,000 psi. LIGHTING: EG&G LS-9
Other EG&G Oceanographic equipment: EG&G Seismic POSITIONER: EG £G Pinger

Boomer (a deep penetration sub-bottom profiling system); EG&G
Pinger Probe (high resolution shallow penetration bottom and sub-
bottom profiler for coastal waters). For information on EG&G's design,
manufacturing and survey capabilities, contact Product Sales Dept.,
162 Brookline Ave., Boston, Massachusetts.

EDGERTON, GERMESHAUSEN & GRIER, INC
BOSTON =+ LAS VEGAS + SANTA BARBARA



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.

= A

oeidtnoyraph Service Corporation

BOX 1590 <« TULSA, OKLAHOMA, U.S.A.
lorac section



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 9006 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.
~ A

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 :

AEROMARITIME, INC., 2008 Hillyer Pl., NW, Washington

9, D.C.
WWWVWWWWWWWWWWWWWWWHWWI.WWWWWWWW W W






THE
INTERNATIONAL HYDROGRAPHIC REVIEW



FOREWORD

The International Hydrographic Bureau was founded in 1921 with the
objective of maritime security to be achieved through the standardization of
the nautical chart and related publications, the improvement of hydro-
graphic survey practices, and in general the establishment of a close and
permanent association among all hydrographic services.

The International Hydrographic Review is published in January and
July of 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 of hydrographic offices.

An honorarium of 15 gold franes (about 5 U.S. dollars) per printed
page of 600 words will 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 of charge with a total of 50
reprints of his article in one of 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 if possible in duplicate. However, in order to achieve a well-balanced
distribution of 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 will close 1 August
July issue on 1 February

Articles should be addressed to :
The President of the Directing Committee,
INTERNATIONAL HYDROGRAPHIC BUREAU,
Avenue Président J.F. Kennedy

MONTE CARLO,
(Principality of Monaco).

The Directing Committee ure not responsible for statements made or opinions
expressed in articles or papers published in this Review when wrilten 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.
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INTERNATIONAL HYDROGRAPHIC BUREAU

STATES MEMBERS

ARGENTINA ITALY
AUSTRALIA JAPAN
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