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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 Waves.

CHAPTER 1l. — Radio Systems Used in Maritime Navigation.
1) Radio Direction-Finding - 2) Loran - 3) Decca -4) Consol.

CHAPTER Ill. — Radio Systems Used in Hydrographie 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) Opera ;ional 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. B. : English
and French. The French edition was issued in February 1956 and is already on sale. 1
consists of VIII + 481 pages, and of 223 figures,including 50 fu ll-page illustrations. The English
edition will appear towards the middle of 1956.

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 price is allowed to any bookseller.



Makers of Scientific Surveying

and Photographic Instrument?

PHOTOGRAMMETRIC
EQUIPMENT DESIGNED FOR THE STUDY OF THE SEA SURFACE

Aerial Photogrammetric cameras

1x 2rmd 3rd class plotting instruments Galileo-Santoni patents (Stereocartograph
Galileo-Santoni mod. IV - Stereosimplex mod. Il and mod. Ill. Cartographic Stereo-

micrometer)
Photogrammetric equipments for special works

High accuracy topographic instruments.

OFFICINE GALILEO - 44 VIA CARLO BINI - FIRENZE {ITALY)
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The majority of the geophysical crews operating off the
coast of Texas, Louisiana and Mississippi are utilizing

this Radio Positioning service.

For complete details on
LORAC contract rates and
service in this or other
areas, ask your geophysical

contractor, or contact

‘Up to August | 1955

JCorac Service Corporation

Tulsa, Oklahoma Houston, Texas
Box 1590 Box 6842
CHerry 2-8187 JAckson 9-4601



APPROVED AND DEPENDABLE INSTRUMENTS
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17.
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FOR HYDROGRAPHICAL RESEARCH

OCEANOGRAPHIC INSTRUMENTS ***

DEEP SEA REVERSING THERMOMETERS, precision quality of
very finest workmanship for measuring temperature and depth of
seawater.

BATHYTHERMOGRAPHS, for measuring temperature and depth on
smoked glass plate.

SURFACE THERMOMETERS, with towing buckets, for measuring
seawater surface temperatures.

ELECTRICAL THERMOMETERS, indicating type or multi-channel
recording type (up to 16 or more channels) for measuring tempe-
ratures at single or multiple points in the sea.

REVERSING WATER BOTTLES, with thermometer frames for two
or three reversing thermometers, Nansen type and others,

. REVERSING FRAMES, single or double types for reversing ther-

mometers.

METER WHEELS, with sheaves from 9” to 40” circumference ; dial
readings and remote dial readings with flexible shaft. The 40~
(1 meter) circumference meter wheel is very sturdy, made of stainless
steel for heavy duty work. Meter wheels are made to cover range
of sounding wire to 5/8” cable wire.

. OCEANOGRAPHIC WINCHES, portable hand winches and power

winches. Power winches to order. Portable and stationary types
— most modern design.

OCEANOGRAPHIC WIRE, high quality wire specific for oceanographic
winches made from either galvanized, stainless steel, or Nylon coated
wire.

BOTTOM SAMPLING DEVICES, various instruments such as dredges,
grabs, scoops and coring apparatus for sampling ocean bottoms.

PLANKTON NETS AND SAMPLERS, samplers are automatic type
which are towed and trap plankton, at same time indicating flow
rate on counter. Plankton nets and buckets can be supplied to order,
sizes ranging from 5” to 1 meter, with or without metal rings.

FLOW METERS, for measuring flow rates through nets.

CURRENT METERS, modified Ekman type using dials for velocity and
compass box for direction ; designed so that it can be attached
directly to the oceanographic wire at any point on the line. May be
used in series for studies of multiple currents.

GLASS INSTRUMENTS, such as Knudsen Burettes, Pipettes, Biological
Bottles, etc-

AMPULES STANDARD SEA WATER and KNUDSEN’S HYDROGRA-
PHICAL TABLES.

CULBERTSON’S OCEANOGRAPHIC SLIDE RULE, circular type,
latest design for rapidly computing temperature and depHi from rever-
sing thermometer readings and salinity from values of temperature
and electrical conductivity.

SPECIAL OCEANOGRAPHIC INSTRUMENTS TO ORDER.

ECHO SOUNDERS (Fathometers).
All the above instrumentation has been field tested by qualified Oceano-

graphic experts and is guaranteed to give satisfactory service at all times.
We welcome inquiries which will receive prompt consideration. Stocks are
carried at all times, to insure quick shipments against orders.

KAITL SCIENTIFIC INSTRUMENT CORP.
El Cajon. California, U.S.A.



APPROVED METEOROLOGICAL INSTRUMENTS

* THERMOGRAPHS, latest design with interchangeable clock movements.
* BAROGRAPHS, approved models.

* METEOROLOGICAL THERMOMETERS, MAXIMUM - MINIMUM -
AIR, mounted on stainless steel metal plates.

* PSYCHROMETERS, sling type, complete with metal plate and handle.

* PSYCHROMETERS, motorized type, with insulated ducts for precision
humidity studies.

* PSYCHROMETERS, reversing type for special studies.

* PSYCHROMETERS, electrical types with miniature sensing heads for
remote measurements.

* HYPSOMETERS, field or marine types, complete with high quality
thermometers calibrated in millimeters or millibars.

* BAROMETERS, contra model or standard mercurial types.
* ANEMOMETERS,
* RAIN GAUGES.

All instruments are of first quality and unconditionally guaranteed as
to accuracy and workmanship. Men” of the highest skill * produce our
meteorological instruments and their design has been passed on by leading
experts in the science.

We also manufacture all types of Oceanographic Instruments.

KAHL SCIENTIFIC INSTRUMENT CORP.,
El Cajon, California, U.S.A.



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

Sold or Leased

through

Raydist Navigation Corporation
Hampton, Virginia
developed and manufactured

by

HASTINGS  INSTRUMENT ~ COMPANY,  INC.

Hampton, Virginia (U.S.A )



Photograph by Courtesy Trans-Arabian Pipeline Co.

Oil terminal al Siclon. 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 Compa-
ny. Hydrographic surveys of every description
are undertaken by Kelvin Hughes. Their specia-
list Surveyors, using the most modern equipment,

are available for surveys anywhere in the world.

KELVIN HUGHES

CONTRACT SURVEY SECTI10N

KELVIN & HUGHES (MARINE) LIMITED -99 FENCHURCH STREET -LONDON -E.C. 3



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

4% 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.

n Dues. — Annual rates are as follows :
— Active MEemMDEr . s 2.200 fr.
— Associate Member (resident abroad) ... 2.500 fr.
n Payment. — Preferably by transfer or payment to the Association's

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

n 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 l:as, 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 use A py Ilghthouse
cut away to show lamp changer and authorities the world
flasher mechanism over are '—

e Electrically powered operation.

© Flasher Mechanisms suitable
for any flashing characteris-
tics and operating voltage.

(8 Automatic lamp changers.

<€ Corrosion resistant, water-
tight construction.

e Efficient candlepower output
high visibility with low
power consumption.

* Low initial cost.

e Continuous, unattended opera
tion for long periods.

Walpee 2nd aneman 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 80 mm. to Range light lanterns.

500 mm. .
Buoys and Structures. Fog signals.
Flasher mechanisms. Batteries of all types.

WALLACE&TIERNAN INCORPORATED
Belleville 9, New Jersey
. AL

u. s

Wallace and Tiernan

Wallace and Tiernan
for electrifying

Flasher mechanism

Lamp changer,
large optics
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. . is that the savings in time and

man-power resulting from DeccaV

wide-area, all weather coverage are sucli

that a Mobile Chain can “ pay for itself in a single
season . . . and that Decca has been proved in
thefield * to be the most efficient and flexible

of all electronic position-fixing systems.

Accurate fixing with low ambiguity and true repeatability
over long and short periods

Built-in electronic referencing, eliminating
“ reference-buoys ”

Continuous pictorial recording of position and track

DECCA NAVIGATOR

Mobile Chains for Survey and Exploration

THE DECCA NAVIGATOR CO., LTD., Survey Section, 247 Burlington Road, New Malden, Surrey, England

~ Decca mobile chains are used by the Civil or Naval Hydrographic Authorities oj
CANADA, DENMARK, FINLAND, GREAT BRITAIN, HOLLAND, JAPAN and swebpeN
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2 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 sur-
veying ships and boats and their equipment, are of great interest to all
Hydrographic Offices.

The Directing Committee of the International Hydrographic Bureau
will carefully comsider all articles received for publication. Free reprints
in English and/or French of original articles will be supplied to their
authors on request made when sending manuscript.

Articles should be typewritten if possible in duplicate and adressed to
The Secretary-General

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.

The Directing Committee are not responsible for state-
ments 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 International Hydrographic Bureau.
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ERRATUM

International Hydrographic Review
Vol. XXXI1, N° 2, Nov. 1955
NOTE ON THE GIVRY CORRECTION

Page 99, line 6 and 13 should read: ------------- . X

Page 100, line 7 should read:
... between the second and third order ...

line 11 from bottom should read :
...the same as above and: p is @— ?i

line 4 from bottom should read :
sin2 @ . cos

Page 101, line 7 should read:
P
sin(?i + — )

sin 91 2-3 sin2 p!

for Km: ( .+ .p . X)
2 12 cos (] 2

line 8 from bottom should read :
... 10 30° Km has ...

second lime from bottom should read :
sin o sin @m



Frontispiece. Admiralty Chart 1826. A graded strip pinned, through the 75-ft. scanner
leight mark, on to the D.R. position shows that only the mountain tops in Cumberland
would fee above the radar horizon at this range.



