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RADIO AIDS

TO MARITIME NAVIGATION AND HYDROGRAPHY

(INTERNATIONAL HYDROGRAPHIC BUREAU SPECIAL PUBLICATION N° 39)

This publication contains (he latest theoretical and practical information available regard-
ing radio aids currently used lor position fixing in both maritime navigation and hydrography.

The summary of chapters is as follows :
CHAPTER I. — Spectrum and Propagation of Radio Waves.

1) Frequency Spectrum of Electromagnetic and Radio Waves - 2) Propagation of Radio Waves.

CHAPTER 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.
1) Decca in Hydrographic Surveying - 2) Shoran - 3) Electronic Position Indicator (EP1)
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 publication lias been prepared in the two official languages of Ilie I. H. B. : English
and French. Bnth editions, which appeared in 195H, contain approximately 45() pages, and
223 figures including 50 full page illustrations.

The price per volume in either edition has been set at 8 U.S. Dollars. Conditions of sale are as follows:

Owing tp fluctuations of exchange, the price is given in U.S. Dollars. Packing and carnage expenses
are extra.

A reduction of 30% on the price is allowed to Government Offices and Naval and Mercantile Marine
Officers of Slates-Members of the Bureau if the order is sent direct to the Bureau and not through a bookseller.

A reduction of 30 % on the price is allowed to any bookseller.



SURVEY DEPTH RECORDER

For Economical, Extremely Precise UNDERWATER SURVEY

The Edo Survey Depth Recorder, Model 255, was
developed at the request of experts in the field of
hydrographie survey. It is the finest equipment on
the market for measuring- the depth of water for
survey purposes and for presenting- in permanent
form an accurate and legible record of the water’s
depth. FRATLM

Accurate to within one-half of one per cent, the
Survey Depth Recorder is designed in all respects
to satisfy the most stringent requirements of carto-
graphers, oceanographers, dredgers and all others
concerned with the exact depth of the water in
channels, harbors, inland or coastal waters.

The equipment is readily installed to operate
aboard survey vessels of all types... traveling at
any speed up to 15 knots... in any water depth
from three feet to 250 fathoms... whether fresh,
brackish or salt. Its light weight permits permanent
or temporary installation on large or small survey
craft.

Precise Measurement in 8 Ranges

Edo- Model 255 is easily adjustable for transducer
dru/L or sound velocity and records in eight ranges :

0 to 70 feet or fathoms
60 to 130 feet or fathoms
120 to 190 feet or fathoms
180 to 250 feet or fathoms

Sv'v V

Notes can easily be made on chart through large
hinged window or positions marked automatically
with marker button. One roll of paper operates
|(i hours continuously on «foot » scale; 20 hours on
« fathom » scale. JCquipment. is housed in rugged
cast aluminum case. Send for brochure today.

CORPORATION

Since 1935 COLLEGE POINT, NEW YORK



PHOTOGRAMMETRIC

EQUIPMENT DESIGNED FOR THE STUDY OF THE SEA SURFACE

Aerial Photogrammetric cameras

l¢ 2rd 3rd class plotting instruments Galileo-Santoni patents (Stereocartograph
Galileo-Santoni mod. IV - Stereosimplex mod. Il and mod. lll. Cartographic Stereo-

inicrometer)
Photogrammetric equipments for special works

High accuracy topographic instruments.

arrtCIME GALILEO - 44 VIA CARLO BINI . FIREMXE (ITALY)



LORAC HAS LOCATED MORE
SURVEYING POINTS"™ THAN
ALL OTHER SYSTEMS COMBINED

To date Lorac has mpositioned
1,750,000 geophysical stations in the
Gulf of Mexico.

For several years Lorac has been
standard equipment on the survey
ships of the Hydrographic Office of LORAC ACTRAC UNIT FOR THE CON-
the United States Navy. TINUOUS PLOTTING OF POSITION.

Lorac networks serve the precise positioning requirements of the missile
test center at Cape Canaveral, Florida.

FOR INFORMATION ON THE USE OF LORAC ON LAND, OVER WATER, OR IN THE AIR CONTACT.

SEISMIC - GRAVITY AND MAGNETIC SURVEYS - IORAC - CONTINUOUS VELOCITY LOGGING

Seismograph Service Corporation
6200 East 41st Street e« TULSA, OKLAHOMA < Riverside 3-1 381

Bolivia « SSC of Libya « SSC of Me«.co
SSC of Veneiuelo « SSC International

WORLD WIDE SUBSIDIARIES  Seijmogroph Service lim
o»-

Seismograph Service Ital<ono = C
pognle Frangaise de Prospection Sijmique



RAYDIST

Radio Location Systems

for precise
HYDROGRAPHIC SURVEYING

MAPPING AND CHARTING
HARBOR AND CHANNEL CONTROL
GEOPHYSICAL EXPLORATION
AIR AND WATER CURRENT RESEARCH
VELOCITY AND WATER SPEED MEASUREMENTS
NAVIGATION AND POSITIONING
TRACKING
ENGINEERS AND TECHNICIANS
AVAILABLE FOR OPERATIONS
OR TRAINING

Developed and Manufactured

Sold or Leased

HASTINGS-RAYDIST, INCORPORATED

Hampton, Virginia (U.S.A.)



These Whale Catchers all rely on the

KELVIN HUGHES fich o7 Whalefinder

Taken in Sandefjord Harbour, Norway, this picture shows a representative group of whale catchers
preparing for the season. Every vessel shown is fitted with the Kelvin Hughes Echo Whalefinder.

"EA

OVER 50 OF THE WORLD'S MOST MODERN CATCHERS ALREADY FITTED

With growing competition among the Whaling fleets and an internationally controlled season,
success depends more than ever on maximum catching efficiency. It is for this reason that the
Kelvin Hughes Echo Whalefinder is being adopted by the leading fleets as standard equipment.

K H KELVIN HUGHES

THE TWO GREATEST NAMES IN NAVIGATION

KELVIN & HUGHES (MARINE) LIMITED, 99 FENCHURCH STREET, LONDON,

EC3



FRENCH INSTITUTE OF NAVIGATION

13, Rue de I'Université — PARIS (7¢

Publishes a Technical Review on
Maritime and Aerial Navigation
entitled :

NAVIGATION

which is issued quarterly

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.
£ Dues. — Annual rates are as follows :
— Active Member..oooiiiii e 2.200 fr.
— Associate Member (resident abroad) ............ 2.500 fr.
Payment. —

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

Bank cheques are accepted, payable in Paris in French francs.
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ELECTRICITY POWERS
THE MODERN AID TO NAVIGATION

For Lighthouse or Buoy

Recognizing the responsibility

imposed on marine

lights

and their accessories, Wallace and Tiernan has, over the

years, developed a complete

line of modern electrically

powered aids to navigation meeting all the requirements
of unfailing dependability, low initial cost, negligible main-
tenance and long unattended service periods.

Among the design features of Wallace and Tiernan Elec-

tric  Marine Beacons
which have led to their

Wallace and Tiernan 200 mm. Lantern UYS€ A l_jy lighthouse
cut away to show lamp changer and authorities the world
flasher mechanism over are ‘—

» Electrically powered operation.

* Flashes Mechanisms suitable
for any flashing characteris-
tics and operating voltage.

e« Automatic lamp changers.

e Corrosion resistant, water-
tight construction.

o Efficient candlepower output
high  visibility with low
power consumption.

 Low initial cost.

© Continuous, unattended opera-
tion for long periods.

Wallace and Tiernan

150 mm. Lantern Wallace and Tiernan Specialists

on aids to navigation will be glad
to make recommendations on your problem without
obligation—either on new installations or on the conversion
of old gas or oil lights to modern electric operation. Such
conversions, utilizing existing optics and structures, arc
both economical and pratical.

WALLACE & TIERNAN
AIDS TO NAVIGATION INCLUDE

Lighthouse beacons and Lan- Automatic lamp changers.
terns from 90 mm. to . .
500 mm. Range_ light lanterns
Buoys and Structures. Fog signals.

Flasher mechanisms. Batteries of all types.

WALLACE & TIERNAN INCORPORATED

Belleville 9, New Jersey
u. S. a..

Wallace and Tiernan

Wallace and Tiernan
for eleotrifying

Flasher

Lamp

mechanism

changer,

large optics



.. of the exact spot you are aiming- for can

be found with certainty by means of the Decca Navigator.

Experience gained* in the many parts of the world where oil

is being sought has shown how invaluable a Decca Mobile

Chain is to the prospector. No other system can provide

accurate position fixing and navigation on land or off shore

with such ease and flexibility of operation in all weather conditions.
With Decca the area can be squared off and worked over with
precision—no portion being omitted and none gone over twice—

thus enabling a greater area to be covered in a given time. The
position of salt domes or other features meriting further examination
can be pin-pointed with absolute certainty, and returned to unerringly
at any time. The consequent savings in time, manpower and fuel, are
considerable. A single Decca Mobile Chain with its wide-area coverage
can be used with equal facility by ship, aircraft or truck.

*Decca Chains are in current operation in eve.ru type of climate and terrain from Newfoundland to New Guinea.

the DECCA  vasic cran
N AV I GATO R for Survey and Exploration

THE DECCA NAVIGATOR COMPANY LIMITED. LONDON. ENGLAND



bor further informatio

Montres et

Chronomeétres,

Unrivalled
Observatory
Honours

No ocean breezes
blow in Switzerland
and even lrom tlr.ir
mouniain lops the

Swiss cannot glimpse the sea...
Yc! ever since the days of the Tsars,
Queen Victoria and the first Presi-
dent Roosevelt, Switzerland has been
a principal supplier to the world 3
fleets.
A single reason accounts f>r this
astonish.ng paradox : th” tenacity of
a brand that stands unchallenged and

unchallengeable —  Ulysse Nardin.
In  Switzerland L'lysse Nardin rlonc
make m\rine chronometers. I his

unique position is due to their uni-
versal reputation as makers of the
world's  finest marine chronometers
a reputation officially attested by
3884 Observatory Prizes.
lcday, Ulyss; Nardin’s production is
no longer confined to the needs of
navies—you, !oo, may enjoy the same
high standard of precision with a
watch that bears the name of Llysse
Nardin. N

ULYSSE./ NARDIN

n, please write to : ULYSSlIi NARDIN S.A.,

Le Locle (Switzerland).

Manufacture

do



for PRECISE MEASUREMENT OF DISTANCE

Master instrument in use during the measurement of a line in Pakistan

The Remote Instrument is similar in appearance and one or more can be successively
operated from the same Master, thereby effecting a considerable saving in time.

Manufactured in South Africa by
TELLUROMETER (Pty) Ltd < Rustica House « Main Road ¢ Plumstead ¢ Capetown

COOKE TROUGHTON & SIMMS LTD
BROADWAY COURT, WESTMINSTER S.W.I.

Distributors for
WESTERN EUROPE AND CERTAIN DEPENDENT TERRITORIES AND
INDIA, PAKISTAN, CEYLON, BURMA, AND MALAYA.



NEW METEOROLOGICAL
INSTRUMENTS

designed and accepted by world-recognized Experts

RECORDING BALLOON THEODOLITE,

Georgi Model, complete with mechanical printer. High accuracy,
compact and easy to handle; for land or ship use,, The most versatile
Theodolite manufactured.

CLOUD CEILING METERS, AUTOMATIC SCANNING AND
RECORDING TYPE,

The most advanced design available. Uses impulsed light for
accurately recording cloud heights at low or high altitudes.

RADIATION BALANCE METER,

Albrecht-Waguer type — either recording or indicating models
available. Approved by International Radiation Commission.

PALINGRAPH,

A multi-probe recording device using the new sweep balance principle
for high accuracy. Designed to withstand severe vibration or shock
on ship or for field work. Will indicate up to 18 different points.
May be used for recording temperature, pressure, voltage, etc.

PORTABLE HIGH PRESSURE HYDROGEN GENERATOR,

Georgi Model, designed for field work where bottled cylinders of
hydrogen are not available. Used for balloon or Radio Sonde work.

AUTOMATIC POLLUTION METER, RECORDING TYPE,

Dr. Effenberger Model — used for sampling and trapping pollutants
on a greased drum giving a visual indication of volume of pollutants
during a fixed time cycle.

OZONE RADIO SONDE,

New instrumentation developed by the Max Planck Institute for
stratosphere use m measuring ozone. These instruments are now
being distributed world-wide as part of the 1.G.Y. program.

All the above instruments are unconditionally guaranteed as to

workmanship and quality. They are now used throughout Europe,

Africa, and North America by private and government agencies,

including NATO and U.S. Military Forces. These new instruments

are superior to any existing equipment and yet will be found to be

lower priced than obsolete competitive instruments. Literature
available upon request.

KAHL SCIENTIFIC INSTRUMENT CORP.

EL CAJON (SAN DIEGO) 134 West 26 St.
- CALIFORNIA - NEW YORK 1, N.Y.



ACCURACY and RELIABILITY

Technical Data
Max. Distance: 25000 m

Min Distance: pDetermined
by the permissible relative
error. The absolute error is
independent of the distance

and has amean value of 5cm.
It can be further reduced by
a special measuring technique.
Weight: 27 kg.

Dimensions: 55x33x23 cm.

W hen Surveying with
THE VELOCITY OF LIGHT

BERGSTRAND SYSTEM NASM-3

A unique electronic-optic instrument for linear measure-
ment with a clear line of sight. The Geodimeter employs
a well collimated, modulated light-beam to carry out
measurements of up to 25,000 meters with great accuracy
and reliability. Especially suited for:

~  traverse and base-line measurement

~  photogrammetry
offshore hydrography

The Geodimeter offers these important advantages for hydrographic surveying —

» Unmanned reflector stations which can be set-up in advance permit the measurement of several
points from one Geodimeter site.

Narrow light-beam eliminates distortions caused by the water surface, passing vessels, etc. —hence
no corrections required.

Geodimeter measuring technique is always self-checking.

Negligible effect of moisture in the air upon the speed of light.

Measurements can be carried out directly over large bodies of water and inaccessible terrain.
Lightweight, rugged design plus water-tight carrying case permit easy and safe transportation.

The Geodimeter is a product of the Swedish concern AGA — Svenska AB Gasaccu-
mulator —known the world over for precision workmanship in avariety of engineer-

ing fields including:

Lighthouse and Beacon Apparatus — Air and Sea Radio Beacons — Navigation and Direction-find-
ing Equipment — Advanced Optics — Anaesthetic and Respiratory Devices — Diving Equipment
— Soundfilm and Radio-Television.

For further information concerning the Geodimeter, please contact:

SVENSKA AB GASACCUMULATOR ) Feﬁesam\a

STOCKHOLM-LIDINGO
SWEDEN

Berg, Hedstrom & Co.
1170, Broadway

NEW YORK 1, N.Y., U.S.A.

nc.



THE PROVEN

SURVEY DEPTHOMETER

COMPLETELY PORTABLE LIGHTWEIGHT
MODEL ES 130 four scale ranges, 0/65 feet, 60/125 feet. 120/185 feet and
180/245 feet. Accuracy = \ of 1%. Operates on 6 or 12 volts DC or 115 volts

AC. Single Transducer. Weighs under 40 Ibs. Base price of instrument
$ 1,175.

FOR SALVAGE, SUBMARINE ENGINEERING AND CHANNEL INSPECTION
THE BLUDWORTH MARINE-GPL

UNDERWATER TV CAMERA

Completely portable 3 unit Closed Circuit TV specially designed for depths
to 180 feet. Diver holds camera (approx. 4 Ibs. submerged), relays continuous
high definition picture to Monitor screen on boat or land. Complete with
surface Control Unit. Approx. $4,000.

Brochures Mailed on Request. All Prices F.O.B. New York
Write for name and address of dealer nearest you

BLUDWORTH MARINE

Division of Eearlott Compagny, Inc.
1500 Main Avenue, Cilfton, N. J

A SUBSIDIARY OF
GENERAL PRECISION EQUIPMENT CORPORATION asubs,o0,ARvop

ESTABLISHED 1878

RIGOSHA & CO., LTD.

Clarke-Bumpus Underway
Plankton Catcher

Nansen
Ono's Self-recording Water
Current Meter Bottle

2, Kajicho 1-chéme, Eanda, Chiyodaku, Tokyo, Japan
Works & Branch : Tokyo; Urawa; Osaka



PRECISION RECORDER

La

MODEL RJC

» EXPANDED SCALE
1mm = 7 Feet for all Depths

* PRECISION ECHO TIMING
Less than 1 Fathom Error in any Depth

* AUTOMATIC SCALE CALIBRATION
Nb Zero Readjustment ever Needed

* PRECISION TIME MARKS PRINTED
AUTOMATICALLY

e SEAWORTHY
Over 100,000 Miles of Track Recorded

« RECORDING PAPER
Gives Immediate Permanent Record-
No Drying or Developing

TIMES FACSIMILE CORPORATION

550 West 58th St., New York 19, N. Y. . . . 1523 L St.,, N.W,, Washington, D. C.
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THE
INTERNATIONAL HYDROGRAPHIC REVIEW



FOREWORD

The International Hydrographic Review is dependent for its value
and interest on original contributions from its readers, as well as on the
re-publication, in English and French, of appropriate articles which
have already appeared in other publications.

Articles on any branch of hydrographic surveying, navigation and
allied subjects, such as radio and other aids to navigation, new
instruments, hints to hydrographic surveyors, etc., as well as articles
dealing with the history and organization of hydrographic offices with
descriptions of surveying ships and boats and their equipment, are of
great interest to all Hydrographic Offices.

The Directing Committee of the International Hydrographic Bu-
reau will carefully consider all articles received for publication. They
have decided that an honorarium of 15 gold francs per page of 600
words will be made to the authors of all original articles accepted. 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 typewritten if possible in duplicate and addressed
to
The President of the Directing Committee of the

INTERNATIONAL HYDROGRAPHIC BUREAU
Quai des Etats-Unis,
MONTE-CARLO.
(Principality of Monaco)

and should reach the Bureau not later than 31st January or 31st July
for the May and November numbers respectively. However, in order to
achieve a well-balanced distribution of subject matter in the various
issues of the «Review» (see Index of Authors and Articles), the
Directing Committee reserve the right to print the articles submitted to
them at whatever time appears most suitable.

The Directing Committee are not responsible for state-
ments made or opinions expressed in articles or papers
v published in this Review when written by authors who
are not members of the Directing Committee or of the
Staff of the International Hydrographic Bureau.
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ERRATA

International Hydrographic Review, Vol. XXXV, n° 1, May 1958

NEW BRAZILIAN SURVEY VESSELS

page 9, line 22
Instead of :
Propulsion 2 X 350 HP Diesel engines
Read :
Propulsion 2 x 1350 HP Diesel engines

AEROTRIANGULATION ADJUSTMENT

page 19, line 7
In formula (16), substitute (1/g) for (1-g).
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