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RADIO AIDS

TO MARITIME NAVIGATION AND HYDROGRAPHY

(INTERNATIONAL HYDROGRAPHIC BUREAU SPECIAL PUBLICATION N° 39)

This publication contains the latest theoretical and practical information available regard-
ing radio aids currently used for 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 Wave*.

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 (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 - 2V Opera lional 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 has been prepared in the two official languages of -the I. H. R. : English
and French. Both editions, which appeared in 1956, contain approximately 450 pages, and
223 figures including 50 fulbpage illustrations.

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

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

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

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



Foremost
in

Hydrography

HYDROGRAPHIC EQUIPMENT BY EDO is recognized the world over as the ultimate in
precision, reliability and rugged construction. Designed to meet the most exacting require-
ments of hydrographic engineers and marine surveyors Edo equipment is used by navies,
hydrographic offices and civil engineering companies throughout the world. Wherever
absolute accuracy is required in the determination of water depths, the charting of
underwater contours and the penetration of underwater strata, Edo hydrographic equipment

is universally specified.

AN/UQN-ID. Edo Model 185 Deep Depth Sounder, deve-
loped originally for the U.S. Navy, is now in quantity use
by the U.S. and other navies as well as commercially. Unit
gives clear CRT indication of depth in two scales, 0-100 feet
and 0-100 fathoms; records continuously in three scales,
0-600 feet, 0-600 fathoms, 0-6,000 fathoms. No comparable
sonar equipment has ever been manufactured in such
large quantities and put to such universal use.

AN/SQN -8, AN/BQN -4. Edo Model 255C Survey Depth
Recorder is an extremely accurate and versatile unit for
measuring depth of relatively shallow waters, 0-230 feet or
fathoms. Equipment with standard 20° beamwidth is ideal
for deep depth penetration and general survey. Model 255D,
with narrow 6° beamwidth, is especially designed for dredging,
silt, and sharp slope applications. Each model makes precise,
legible record of depth in eight overlapping range scales.
Lightweight, portable unit is suited to temporary or perma-
nent installation aboard vessels of all sizes.

Edo Model 400 Stratagraph. Unique new sonar unit
penetrates and records strata formations underlying
beds of rivers, lakes and coastal waters. Narrow beam
produces great effective acoustic pressure, so that
sediment, intermediate layers, bed rock and faults are
all readily distinguished and pictorially shown. Edo
Stratagraph is in wide use to determine layers at
which drilling foundations can be set. It substantially
reduces the number of core drillings and seismographic
soundings formerly required.

For details of these and other superior Edo hydrographic units, write Dept. H-I.

CORPORATION. College Point 56, New York, U.S. A

Export Sales and Service : Aeromaritime, Inc. 1000 Vermont Ave. NV, Washington, D. C.



EQUIPMENT DESIGNED FOR THE STUDY OF THE SEA SURFACE

Aerial Photogrammetric cameras

1s 214 3rd class plotting instruments Galileo-Santoni patents (Stereocartograph
Galileo-Santoni mod. IV - Stereosimplex mod. Il and mod. lll. Cartographic Stereo-

micrometer)
Photogrammetric equipments for special works

High accuracy topographic instruments.

OFFICINE GALILEO - 44 VIA CARLO BINI - FIRENZE (ITALY)



LORAC HAS LOCATED MORE
SURVEYING POINTS*THAN
ALL OTHER SYSTEMS COMBINED

To date Lorac has positioned
almost 2 million geophysical stations
in the Gulf of Mexico.

For several years Lorac has been
standard equipment on the survey
ships of the Hydrographic Office of
the United States Navy.

LORAC ACTRAC UNIT FOR THE CON-

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 - LORAC - CONTINUOUS VELOCITY LOGGING

Seismograph Service Corporation

6200 East 41st Street

H

TULSA, OKLAHOMA « Riverside 3-1381

SSC of Conodo « SSC of Colomb.o » SSC of
Boliv.o « SSC of libyo « SSC of Mex.co
SSC of Venexuelo + SSC International

WORLD WIDE SUBSIDIARIES

Seismograph Service Ital>ono + Com-
pagnie Francome de Prospection Siim<que«

seiimograph Service Limil



MINIATURIZED

RAYDIST
DM SYSTEM

SAVES OIL COMPANY

THOUSANDS
OF DOLLARS

N HYDROGRAPHIC
AND GEOPHYSICAL

SURVEY ALONG

/5 MILES OF COASTLINE
COMPLETED WITHIN
N 40 WORKING DAYS

The Pacific Petroleum Company, an affiliate of
Richfield Oil, selected the new, miniaturized Ray-
dist Type DM
survey off the coast of Peru.

system for use in a geological

According to the Chief Geophysicist for the
survey, the selection of Raydist over other posi-
tion determining systems resulted in an over-all
savings of thousands of dollars.

Since time was limited, the equipment was
shipped by air from Hampton, Virginia, to Peru,
South America. Raydist, weighing only one-tenth
of competitive systems, saved $4,000 in shipping
costs alone. Within twenty-four hours after clear-
ing customs, Raydist was on the job.

The new, miniaturized Raydist system saved
many days of installation time since the small,
light, battery-operated shore stations can be set
up within thirty minutes.

Raydist, maintained by only two operators,

saved additional transportation costs and also
reduced the logistics problem especially important

in this remote area.

Raydist provided a continuous permanent

record of the vessel's position with relation to
two selected shore sites which enabled the survey
boat to return to any point at a later date with

extreme accuracy.

Raydist left Hampton, Virginia, on December
10 and returned home February 2 after having
completed a hydrographic survey along a 75 mile

coastline in Peru, South America.

An observer from another oil company, after
seeing Raydist in operation, said, "I was favor-
ably impressed by the portability and compact-
ness of the system. | was also favorably im-
pressed by the apparent accuracy and repeat-
ability of the system. The whole set-up appeared
efficient, and | feel sure it would be of value

in our operation.”

In case after case, Raydist has proved itself
a superior tool for all hydrographic operations.

We welcome your inquiries.

HASTINGS-RAYDIST, incorporated

TEL: PARK 3-6531

HAMPTON, VIRGINIA



Photograph by Courtesy Trans-Arabian Pipeline Co.

Oil terminal at Sidon, Lebanon

All hydrographic survey work in connection with
this Mediterranean outlet for oil from the fields of
Saudi Arabia was carried out by Kelvin Hughes on
behalf of the Trans-Arabian Pipeline Company.
Hydrographic surveys of every description are
undertaken by Kelvin Hughes. Their specialist
Surveyors, using the most modern equipment, are
available for surveys anywhere in the world.

KELVIN HUGHES

CONTRACT SURVEY SECTION

KELVIN & HUGHES (MARINE) LIMITED, ST. CLARE HOUSE, MINORIES, LONDON E'C'%[



FRENCH INSTITUTE OF NAVIGATION

13, Rue de PUniversité — 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.
ft Dues. — Annual rates are as follows :
— Active MemMber . 2.500 fr
— Associate Member (resident abroad) .............. 2.800 fr
ft 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

trie  Marine Beacons

which have led to their

Wallace and Tiernan 200 mm. Lantern US€ _l_)y lighthouse

cut away to show lamp changer and authorities the world
llasher mechanism over are —

e Electrically powered operation.

¢« Elashe. Mechanisms suitable
for any flashing characteris-
tics and operating voltage.

« Automatic lamp changers.

« Corrosion resistant, water-
tight construction.

e Efficient candlepower output
high  visibility with low
power consumption.

o Wallace and Tiernan Flasher mechanism

e Low initial cost.

© Continuous, unattended opera-
tion for long periods.

Wallace and Tiernan - .
150 m m mLantern 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, are
both economical and pratical.
WALLACE & TIERNAN
AIDS TO NAVIGATION INCLUDE
Lighthouse beacons and Lan- Automatic lamp changers.
terns  from 90 mm. to Range light lanterna,
500 mm. E . |
Buoys and Structures. 0g signals.
Flasher mechanisms. Batteries of all types.
BG”GVI“G 9’ New Jersey Wallace and Tiernan Lamp changer,

for eleotrifying

U S. A-

large optics
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Features of

LAMBDA

LOW AMBIGUITY

Lane identification system eliminates
lanecount problems.

LONG RANGE

150-500 miles maximum range
depending on regional noise level.
HIGH ACCURACY

An area of 20,000 sq. miles can be
covered with a fix-accuracy
of 35" by day.

LINE MEASUREMENT
Over-water lines several hundred
miles in length measurable to 1:50,000.

SIMPLE
CO-ORDINATE SYSTEM

Fixing by two distances, indicated
as dial and!or counter readings.

ONLY TWO
SHORE STATIONS
Supply and maintenance problems

minimised. No locking or data link
between stations.

PORTABILITY

Compact design, sturdy construction
aids handling and safeguards
all units.

a new Decca
two-range system for

oceanography and hydrography

The ever-increasing- amount of maritime
survey work now being- carried out has
emphasised the urgent need for an accurate
position-fixing and line measurement system.
Lambda meets all essential requirements
with the added advantages of low-ambiguity,
long range operation and indifference to
climatic conditions. Lambda is simple to
interpret, needs little maintenance and is
capable of use by non-specialist personnel.
It is. for all practical purposes, interference-
free. Lambda is one of the most important
contributions yet made to maritime survey
by the science of electronics

FOR OCEANOGRAPHY & HYDROGRAPHY

THE DECCA NAVIGATOR COMPANY LTD LONDON



Teilurometer Micro - Distancer Model M.R.A.2.

This new model has all the advantages of the now well-proved M.R.A.l. equipment together
with dual Master/Remote operation,built-in transistorised power pack and improved portability

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



N° 102-WE-134 SHIPBOARD WEATHER COMBINATION UNIT, specifically
designed for ship use to give full and accurate technical data for the ship me-
teorologist. The instrument consists of a recording barograph with clock, an elec-
trical device, TETALUX (electrical indicator for measuring temperature and dew
point from several locations) and a wind direction indicator from 0-180° port
and starboard. Opposite the direction indicator is the Wind Velocity meter. Above
the Wind Direction and Velocity Meters are located two precision Aneroid Baro-
meters. Two of these are used, so that one can serve as a check against the other.

The TETALUX instrument is specifically designed for either ship or airport
use. It can be provided with multiple probes so that an excellent picture of tem-
perature or dew point may be obtained for the area. Measurements are obtained
by just pushing a specific button and turning the dial which is electrically con-
nected to the mirror galvanometer just above the temperature scale. It can be
made to cover any 80° temperature scale.

DEEP SEA CAMERAS
PISTON CORING DEVICES

KAHL SCIENTIFIC INSTRUMENT CORP.

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

Specialists in quality meteorological instruments for Ships,

Airports and Meteorological Research.



ACCURACY and RELIABILITY

Technical Data

Max. Distance: 25000 m
Min. Distance: Determined
by the permissible relative
error. The absolute error is
independent of the distance
and has a mean value of 5 cm.
It can be further reduced by
a special measuring technique.
Weight: 27 kg.
Dimensions: 55x33x23 cm.

When 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 measuremerit v

~  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 G'asaccu-
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

STOCKHOLM-LIDINGO

SWEDEN

us RReai™
Berg, Hedstrom & Co. Inc.
1170, Broa(jway

NEW YORK 1, N.Y., US.A.



THE LEPAUTE
GAS BUOY FLASHER UNIT
(Détendeur Eclipseur Lepaute)

Mechanism actuated by rate of flow of gas.

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

20, Bd LITTRE, LE MESNIL-LE-ROI (S.-&-0.)
Téléph. : 962 39-76

AUANONUEMUUN



KEMPTEN

BAYER N

INSTRUMENTS
D’HYDROMETRIE

Marégraphe type 1

Théodolite type T. Il

Catalogue sur demande

Agence exclusive

SOCIETE WILD PARIS

41, Avenue de Villiers - PARIS 17* - WAG. 83-99
SIE E & H PO, RE CE PERRE - AGR
J. PETIT, 32, RE CE GOMAR - TUNIS
6. ROUZIL, Passade Sumica - CASABLANCA

HECHE & GIRARD - TANANARIVE
Niveau type N. Il

WWta



THE PROBE BELOW...

MODEL

BATHYTHERMOMETER

Hytech Corporation, in its continuing probe of the mysteries undersea,

has developed the first commercial, completely transistorized Bathythermometer, to
record on deck, in continuous analog and digital outputs, depths and

temperatures to 10,000 meters. Literature on this Model 471 BT and on Hytech’
experience and capabilities in the design and manufacture of

other oceanographic instruments is available on request.

HYTECH CORPORATION

6803 West Boulevard, Inglewood 3, California
United States of America



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 welco-
mes 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 francs (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, and should reach the Bureau not later than
1 February and 1 August for the July and January numbers respectively.
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.

Articles should be addressed to :
The President of the Directing Committee,
INTERNATIONAL HYDROGRAPHIC BUREAU,
Quai des Etats-Unis,

MONTE CARLO,
(Principality of Monaco).

The Directing Commiltee are not responsible for statements made or opinions
expressed in articles or papers published in this Review when written 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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