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RADIO AIDS
TO MARITIME NAVIGATION AND HYDROGRAPHY

( I N T E R N A T I O N A L  H Y D R O G R A P H I C  B U R E A U  S P E C I A L  P U B L I C A T I O N  N °  3 9)

T h is  p u b lica t io n  c o n ta in s  (he la test th eo re t ic a l  an d  p rac t ic a l  in fo rm a t io n  a v a i la b le  r e g a r d 
ing  rad io  a id s  c u r r e n t l y  used  lor position fixing in both m a r i t im e  n a v ig a t io n  an d  h y d ro g ra p h y .

T h e  s u m m a r y  of c h a p te r s  is as  follows :
CHAPTER I. — Spectrum and Propagation of Radio Waves.

1) F r e q u e n c y  S p e c t r u m  o f  E l e c t ro m a g n e t ic  a n d  R a d i o  W a v e s  - 2 )  P r o p a g a t i o n  o f  R a d i o  W a v e s .

CHAPTER II. — Radio Systems Used in Maritime Navigation.
1) R a d i o  D i r e c t i o n - F i n d i n g  - 2 )  L o r a n  - 3 )  D e c c a  - 4 )  C o n s o l .

CHAPTER III. — Radio Systems Used in Hydrographic Surveying.
I )  D e c c a  in H y d r o g r a p h i c  S u r v e y in g  - 2 )  S h o r a n  - 3 )  E l e c t r o n i c  Po s i t ion  In d ic a to r  ( E P 1 )
4 )  S h o r a n  a n d  E P I  in O f f s h o r e  H y d r o g r a p h i c  S u r v e y in g  - 5)  R a y d i s t  - 6 )  L o r a c  - 7 )  R a n a  - 
8 )  C o m p u t a t i o n  a n d  P lo t t in g  o f  H y p e r b o l i c  L a t t i ces  on S u r v e y  P lo t t in g  Shee t s .

CHAPTER IV. — Radar Technique.
I )  R a d a r  T e c h n i q u e  in N a v ig a t io n  - 2 )  U s e  o f  M a r i n e  R a d a r  in S u rv ey in g .

CHAPTER V. — Radio Systems in Geodetic Surveying.
1) O u t l i n e  o f  P r e s e n t  S i tu a t io n  - 2 '  O p e r a t i o n a l  R e p o r t s .

CHAPTER VI. — Reports on Use of Radio Systems in Hydrography.
1) D e c c a  - 2 )  S h o r a n  - 3)  E P I  - 4 )  R a y d i s t  - 5)  L o r a c  - 6 )  R a n a .

T h e  p u b lica t io n  lias been p rep a red  in th e  two officia l la n g u a g e s  of Ilie I. H. B .  : E nglish  
and  F re n ch .  B nth  ed it ions ,  w h ich  ap pea red  in 195H, co n ta in  a p p ro x im a te ly  45() pages, and  
223 figu res  in c lu d in g  50 full page i l lu s tra t io ns .

T h e  p r ic e  p e r  vo lu m e  in e i th e r  ed i tion  h a s  b e e n  set at  8  U . S .  D o l l a r s .  C o n d i t i o n s  o f  sa le  a re  as f o l l o w s :  

O w i n g  tp f lu c tu a t io n s  o f  e xc h an ge ,  the p r ic e  is g iven  in U . S .  D o l l a r s .  P a c k i n g  a n d  c a r n a g e  expenses
a re  ex t ra .

A  red u c t io n  o f  3 0 %  on the p r ice  is a l lo w e d  to G o v e r n m e n t  O f f i c e s  a n d  N a v a l  an d  M e r c a n t i l e  M a r i n e  
O f f i c e r s  o f  S l a t e s - M e m b e r s  o f  the B u r e a u  if the o r d e r  is sent d irect  to the B u r e a u  a n d  not  th rou g h  a b o o k se l le r .  

A  red u c t io n  o f  3 0  %  on the p r ic e  is a l l o w e d  to a n y  bookse l le r .



SURVEY DEPTH RECORDER

For Economical, Extremely Precise UNDERWATER SURVEY

The Edo S urvey  Depth Recorder, Model 255, was 
developed a t  the reques t  of ex pe r ts  in the  field of 
hy d rograph ie  survey . It is the finest equ ipm ent  on 
the m ark e t  for measuring- the dep th  of water for 
su rvey  purposes and  for presenting- in p e rm an en t  
form an accurate and legib le  record of the w a te r ’s 
d e p th .

Accurate to w ith in  one-half of one per cent,  the  
Survey  Depth R ecorder is designed in all respects 
to satisfy the m ost  s t r in g e n t  requ irem en ts  of carto
g rap hers ,  oceanographers ,  d redgers  and all o thers 
concerned with th e  exac t  dep th  of the  w ate r  in 
channels ,  harbors ,  in land or coastal waters.

T he  equ ip m en t  is read ily  ins ta l led  to operate 
aboard su rvey  vessels of all types . . .  t rave ling  at 
any  speed up to 15 k no ts . . .  in a n y  w ater depth  
from three feet to 250 fa thom s.. .  w he ther  fresh, 
brackish  or salt.  I ts  l ig h t  w e igh t  pe rm its  p e rm an en t  
or tem porary  in s ta l la t ion  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

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

Sv'v V

FRAÏ1M

Since 1935
C O R P O R A T I O N
COLLEGE PO INT, NEW  YORK



P H O T O G R A M M E T R I C

E Q U I P M E N T  D E S I G N E D  F O R  T H E  S T U D Y  O F  T H E  S E A  S U R F A C E

Aerial  Photogrammetr ic  cameras

1st 2 nd 3 rd class plotting instruments Gali leo-Santoni patents (Stereocartograph  

Gal i leo-Santoni  mod. IV - Stereosimplex mod. II and mod. III. Cartographic Stereo-  

in ic rometer )

Ph oto gra mm etr ic  equipments for special  works  

High accuracy topographic instruments.

a r r t C I M E  G A L IL E O  - 4 4  V IA  C A R L O  B IN I . F IR E M X E  ( I T A L Y )



L O R A C  HAS L O C A T E D  M O R E  
S U R V E Y I N G  P O I N T S "  T H A N  
ALL OTHER SYSTEMS COMBINED

To date Lorac has ■ positioned 
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 
the United States Navy.

LORAC ACTRAC UNIT FOR THE C O N 

TINUOUS PLOTTING OF POSITION.

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

FOR INFORM ATION ON THE USE OF LORAC ON LAND, OVER WATER, OR IN THE AIR CO N TA CT.

SEISM IC -  GRAVITY AND  MAGNETIC SURVEYS -  lORAC -  CONTINUOUS VELOCITY LOG GING

Seismograph Service Corporation
6 2 0 0  East 41st Street • TULSA, O K L A H O M A  • Riverside 3-1 381

#
SSC of Conodo • SSC of Colombia • SSC of 
Bolivia • SSC of Libya • SSC of Me«.co 
SSC of Veneiuelo • SSC International 

W O R L D  W I D E  S U B S I D I A R I E S  Seijmogroph Service limited -  Englond 
Seismograph Service ltal<ono • Co»- 
pognle Française de Prospection Sijmique



RAYDI ST
Radio Location Systems

fo r p recise

HYDROGRAPHIC SURVEYING
M A P P IN G  A N D  C H A R T IN G  

H A R B O R  A N D  C H A N N E L  C O N T R O L  

G E O P H Y S IC A L  EXPLO RAT IO N  

A IR  A N D  W A T ER  CU RREN T  R ESEA R C H  

V ELO C ITY  A N D  W A TER  SPEED M EA SU R EM EN TS  

N A V IG A T IO N  A N D  P O S IT IO N IN G  

T R A C K IN G  

EN G IN EERS A N D  T E C H N IC IA N S  

AV A ILABLE  FOR O PER A T IO N S  

O R  T R A IN IN G

Developed and Manufactured 

Sold or Leased 

By

H A S T I N G S - R A Y D I S T ,  INCORPORATED
Hampton, Virginia (U.S.A.)



These Whale Catchers all rely on the 

KELVIN HUGHES f ïc h o 7 Whalefinder

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

mm urn asttwtk

O V E R  50 O F  T H E  W O R L D ’ S M O S T  M O D E R N  C A T C H E R S  A L R E A D Y  F IT T E D

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

KELVIN HUGHES
T H E  T W O  G R E A T E S T  N A M E S  I N  N A V I G A T I O N

K H

K E L V I N  & H U G H E S  ( M A R I N E )  L I M I T E D ,  99 F E N C H U R C H  S T REE T ,  L O N D O N ,  EC3
TGA KHMM



FRENCH INSTITUTE OF NAVIGATION
13, Rue de l'Université —  PAR IS (7e)

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 M e m b e r ........................................... 2.200 fr.

—  Associate Member (resident abroad) ............  2.500 fr.

Payment. —  Preferably by transfer or payment to the Association's 

Postal O rder 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

W allace  and T iernan  200 mm. Lantern  
cut aw ay  to show lam p changer and  

flasher m echanism

R ecogniz ing  the  respo ns ib i l i ty  im posed on m a r in e  lights 
a nd  th e i r  accessories ,  W a l la c e  a n d  T ie rn a n  has ,  ov e r  the 
years ,  developed a  com ple te  line of m odern  electrically 
powered a id s  to n av ig a t io n  m e e t in g  all the  re q u i re m e n ts  
of u n fa i l in g  d ep end ab i l i ty ,  low in itia l cost, neg lig ib le  m a i n 
te n a n c e  and  long u n a t te n d e d  se rv ice  periods.

A m o n g  the design fea tu res  of W a l la c e  an d  T ie rn a n  E le c 
tr ic  M ar in e  Beacons 
w h ich  h a v e  led to th e i r  
u s e  b y  l ig h tho use  
a u th o r i t ie s  the  w orld  
o ve r  a r e  :—

•  E lec t r ic a l ly  p o w ered  opera t ion .

•  F la sh e s  M e c h a n ism s  su i tab le
for a n y  f la sh in g  c h a ra c t e r i s 
tics a n d  o p e ra t in g  voltage.

•  A u to m a t ic  la m p  ch angers .

•  Corrosion re s is ta n t ,  w a t e r 
t ig h t  const ruc t ion .

•  Effic ient c a n d le p o w e r  o u tp u t
h ig h  v is ib i l i ty  w ith  low 
pow er  con su m ption .

•  Low in i t ia l  cost.

© C on tinu ou s ,  u n a t t e n d e d  o p e ra 
t ion  for long  periods.

W allace  and T iernan  F lasher m echanism

W a l l a c e  a n d  T i e r n a n  
15 0  m m .  L a n t e r n W a lla c e  a n d  T ie rn a n  S pec ia l is ts  

on a ids  to n a v ig a t io n  w ill  be g lad  
to m a k e  r e c o m m e n d a t io n s  on  y o u r  p ro b lem  w ith o u t  
o b l ig a t io n —e i th e r  on n e w  in s ta l la t io n s  or on th e  convers ion  
of old g a s  o r  oil l ig h ts  to m o d e rn  elec tric  o p e ra t io n .  Such 
con vers io ns ,  u t i l i z in g  ex is t in g  optics  a n d  s t ru c tu r e s ,  a rc  
bo th  eco n om ica l  a n d  p ra t ica l .

W A L L A C E  &  T I E R N A N  
A I D S  T O  N A V I G A T I O N  I N C L U D E  :

Lighthouse  beacons and L an 
terns from  90 mm. to 
500 m m .

Buoys and Structures. 
F lasher m echanism s.

Autom atic lam p changers. 

R ange  ligh t lanterns*
Fog signals.

Batteries of a ll types.

W ALLACE &  T IE R N A N  INCO RPO RATED
Belleville 9, New Jersey

u . s .  a ..

W allace  and Tiernan  Lam p changer, 
for e leotrify ing 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.

* D ecca  C h a in s  a re  in cu rr en t  o p era tio n  in eve.ru ty p e  o f  c lim a te  a n d  terra in  from  N ew fou n d la n d  to N ew  G u in ea .

th e  DECCA
NAVIGATOR

Mobile Chains  

for  Survey and Explorat ion

T H E  D E C C A  N A V I G A T O R  C O M P A N Y  L I M I T E D .  L O N D O N .  E N G L A N D



Unrivalled
Observatory
Honours
No o ce an  b reezes  

blow in S w i tze r lan d  
a n d  even  I rom  tlr .ir  
m o u n ia in  lops the 

Swiss c a n n o t  glimpse the sea.. .  
Yc! ever  since the d ay s  of  the T s a r s ,  
Q u een  V ic to r ia  an d  the first P r e s i 
dent Roosevel t,  S w i tze r land  h a s  been 
a pr inc ipal supplie r  to the w o r ld  3 
fleets.
A  single reason  ac co u n ts  f> r this 
as to n i sh .n g  p a r a d o x  : t h ” tenacity  of 
a b r a n d  tha t s tan d s  u ncha l len g e d  an d  
uncha llengeab le  —  U ly sse  N ard in .  
In S w i tze r land  L'lysse N a r d in  r lo n c  
m a k e  m \rine c h ro n o m e te r s .  I his 
un iqu e  pos it ion  is d ue  to their u n i 
versal r e pu ta t io n  as m a k e rs  of the 
w o r ld 's  finest m ar ine  ch r o n o m e te r s  

a repu ta t ion  off ic ially  a t te s te d  by  
3 8 8 4  O b se r v a to r y  Prizes.
1 c  day ,  U lyss ;  N a rd in ’s p r o d u c t io n  is 
no  longer  conf ined  to the needs  of 
n av ie s— you,  !oo, m ay  en jo y  the same 
h ig h  s ta n d a r d  of  p rec is io n  w ith  a 
w a tc h  that b e a r s  the n am e  of Llysse
Nardin. :r\

ULYSSE. /  NARDI N

b o r  f u r th e r  in fo rm a t ion ,  ple ase  w r i t e  to : ULY SSli NARD IN  S.A., M a n u f a c tu r e  do 
M o n t re s  et C h ro n o m è tre s ,  Le Locle ( S w i t z e r l a n d ) .



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 

T ELLU R O M ETER  (Pty) Ltd • Rustica House • Main Road • Plumstead • Capetown

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

Distributors for
W ESTERN EU R O PE AND CERTA IN  D EPEN D EN T TERRITO RIES AND  

INDIA, PAKISTAN, C E Y L O N , BURMA, AND M ALAYA.



NEW METEOROLOGICAL 
INSTRUMENTS

designed and accepted by world-recognized Experts

RECORDING BALLOON THEODOLITE,
G eorgi Model, complete w ith  mechanical p r in te r .  H ig h  accuracy, 
com pac t an d  easy to h a n d le ;  for land or sh ip  use,. T he  m ost versatile  
Theodoli te  m anufactured .

CLOUD CEILING METERS, AUTOM ATIC SCANNING AND  
RECORDING TYPE,

T he  m os t  advanced design available. Uses im pu lsed  l ig h t  for 
accu ra te ly  record ing  cloud he igh ts  at low or h igh  a lt i tudes .

RADIATION BALANCE METER,
A lbrech t -W ag u e r  ty pe  — either record ing  or in d ic a t in g  models 
available .  A pproved  by In te rn a t io na l  R ad ia t ion  Comm ission.

PALINGRAPH,
A m ult i -p robe  record ing  device u s in g  the new sweep balance p r inc ip le  
for h igh  accuracy. D esigned  to w ith s tan d  severe v ibration  or shock 
on sh ip  or for field w ork. Will indicate  up to 18 different points.  
M ay  be used  for reco rd ing  tem pera tu re ,  p ressure ,  voltage, etc.

PORTABLE HIGH PRESSURE HYDROGEN GENERATOR,
G eorg i Model, designed  for field w ork  where bott led  cy linders  of 
hy d ro g en  are  not available . Used for balloon or R adio  Sonde work.

AU TOM ATIC POLLUTION METER, RECORDING TYPE,
Dr. Effenberger Model — used for s a m p l in g  and t r a p p in g  p o l lu tan ts  
on a g reased  d rum  g iv in g  a v isual ind ica tion  of volume of po l lu tan ts  
d u r in g  a f ixed t im e  cycle.

OZONE RADIO SONDE,
N ew  in s t ru m en ta t io n  developed by the M ax P lanck  In s t i tu te  for 
s t ra to sp h e re  use m  m easu r in g  ozone. These in s t ru m e n ts  are  now 
b e ing  d is tr ibu ted  world-wide as p a r t  of th e  I .G .Y . p rogram .

All th e  above in s t ru m en ts  are  u ncond it iona l ly  g u a ran teed  as to 
w o rk m an sh ip  and qua li ty .  T h ey  are now used th ro u g h o u t  E urope ,  
Africa, and  N orth  A m erica  by  p r iv a te  and g o v e rn m e n t  agencies ,  
in c lu d in g  N A T O  and U.S. M ili ta ry  Forces. These  new in s t ru m e n ts  
are supe r io r  to any  ex is t in g  equ ip m en t  and ye t will be found to be 
lower priced th a n  obsolete com petit ive  in s t ru m e n ts .  L i te ra tu re  

available  upon  request.

KAHL SCIENTIFIC INSTRUMENT CORP.
E L  CAJON (SAN DIEGO)  
---- C A L I F O R N I A ----

134 We s t  26 S t .  
NEW Y O RK 1 , N.Y.



ACCURACY and RELIABILITY

W h e n  S u r v e y i n g  w ith  

THE VELOCITY OF LIGHT

BERGSTRAND SYSTEM NASM-3

Technical Data . , . , .
Max. Distance: 25 000 m A unique electronic-optic instrument for linear measure-
Min Distance: Determined ment with a clear line of sight. The Geodimeter employs
by the permissible relative a well collimated, modulated light-beam to carry out
error. The absolute error is measurements of up to 25,000 meters with great accuracy
independent of the distance and reliability. Especially suited for:
and has a mean value of 5 cm. ^  traverse and base-line measurement 
It can be further reduced by
a special measuring technique. ^  photogrammetry
Weight: 27 kg. offshore hydrography 
Dimensions: 55x33x23 cm.

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 a variety 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 “S Representative,
Berg, Hedstrom & Co. Inc.

STOCKHOLM-LIDINGÔ 1170, Broadway

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

B L U D W O R T H  M A R I N E
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Nansen
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M O D EL RJC

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

•  AUTOMATIC SCALE CALIBRATION
No Zero Readjustment ever Needed

•  PRECISION TIME MARKS PRINTED 
AUTOMATICALLY

•  SEAWORTHY
Over 100,000 Miles of Track Recorded

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

•  EXPANDED SCALE
1 mm. =  7 Feet for all Depths

TIMES FACSIMILE CORPORATION
550 West 58th St., New York 19, N. Y. . . . 1523 L St., N .W ., Washington, D. C .
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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 «R eview » (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 
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.



THE
I N T E R N A T I O N A L
H Y D R O G R A P H I C

R E V I E W

Vol. XXXV N° 2

P U B L IS H E D  BY  

T H E

INTERNATIONAL HYDROGRAPHIC BUREAU 
Quai des Etats-Unis - Monte-Carlo

MONACO
P R IN C IP A L IT Y

ES

N O VEM BER  1958

IMPRIMERIE LOUIS-JEAN 

GAP



INTERNATIONAL HYDROGRAPHIC BUREAU

LIST OF STATES WHICH ARE MEMBERS 
OF THE BUREAU

ARGENTINA
AUSTRALIA
BRAZIL
BRITISH COMMONWEALTH 

U n ited  Kingdom  
N ew -Z ealand  

BURMA 
CANADA 
CHILE 
CHINA 
CUBA 
DENMARK
DOMINICAN REPUBLIC
EGYPT
FINLAND
FRANCE
GERMANY
GREECE
GUATEMALA

ICELAND
INDIA
INDONESIA
ITALY
JAPAN
KOREA
MONACO
NETHERLANDS
NORWAY
PAKISTAN
PHILIPPINES
POLAND
PORTUGAL
SPAIN
SWEDEN
THAILAND
TURKEY
UNION o f  SOUTH AFRICA 
UNITED STATES o f  AMERICA 
YUGOSLAVIA

DIRECTING COMMITTEE

Président : Rear-Admiral R. W . KNOX, USC & GS (retired)

Directors : Contrammiraglio A. VIGLIERI, Italian Navy
Ingénieur Hydrographe Général L. DAMIANI, Marine Française

Secretary-General : vacant



E R R A T A

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  1 350 HP Diesel engines

AEROTRIANGULATION ADJUSTMENT

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