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OFFICINE
GALILEO

M akers of S c ien tific  S u rv ey in g  

and P h o to g ra p h ic  In stru m en ts

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 P h oto g ram m etr ic  cam eras

■jsi 2 nd 3 rd class platting instruments Galileo-Santoni patents (Stereocartograph  

Galileo-Santoni mod. IV - S iereosim plex mod. II and mod. III. C artographic  Stereo-  

m icro m ete r)

P h oto g ram m etr ic  equipments for special works  

High accuracy topographic instruments.

O F F IC IN E  G A L IL E O  -  4 4  V IA  C A R L O B I N I  -  F IR E N Z E  ( I T A L Y )



LORAC
RADIOLOCATION SYSTEM

L O R A C  Position Indicator Unit and Zero H eader Display Unit.

A  unique type of position display unit called the Zero H eader has 
been developed for use with L O R A C  Radiolocation and Navigation equip­
ment.

The L O R A C  System, com prised of three land-based transmitter sta­
tions, establishes a standing wave pattern over several thousand square 
miles, and is presently being used throughout the world in connection 
with hydrographic and geophysical surveys.

This new Zero H eader supplements the L O R A C  shipboard Position 
Indicator Receiver equipment, and presents a d irect display of range and 
bearing data in the form of a line on an oscilloscope. This line provides 
visually continuous data on the ships position when moving from point 
to point along the L O R A C  preplotted course.

L O R A C  equipm ent is offered for sale or lease with the services of 
technicians. For com plete information write :

Seismograph Service Corporation
Seismic Surveys -  Gravity Surveys — Pilot Surveys -  Lorac 

T U L S A ,  O K L A H O M A ,  U.S.A.



P re cisio n  Th eodolite

W ILD T 3
F or firs t and  second order tr ia n g u ­
lation, pow er dam  m easurem ents, 
etc. A ccuracy of angle m easu re­
m ents : 0”. 5.
Accessories : Eyepic-ce-prisms for 
inclined  sigh ts up to 65°, A strolabe 
A ttachm ent, T rivet to be out on 
concrete pillar.
W rite for descriptive lite ra tu re  an d  
offers to :
Henry Wild Surveying Instruments 

Supply Co. Ltd., 
Heerbrugg - Switzerland

M an u fac tu rers  of M odern Theodolites and Levels, R angefinders, P ho togram m etric  
In strum en ts, Microscopes, Precision D raw ing  Sets of S tainless Steel.



APPROVED AND D EPENDABLE IN S T R U M E N T S  
FOR H Y D R O G R A P H IC A L  RESEARCH

** OCEANOGRAPHIC INSTRUMENTS ***
1. D E EP SEA R EV ER SIN G  THER M O M ETER S, precision quality  of

very finest w orkm anship for m easuring tem perature and depth of 
seawater.

2. BA TH Y TH ERM OG RA PH S, for m easuring tem perature ami depth on
sm oked glass plate.

3. SURFA CE TH ER M O M ETER S, w i t h  towing- buckets, for m easuring
seaw ater surface tem peratures.

4. ELEC TR IC A L THER M O M ETER S, indicating  type or m ulti-channel
recording type (up to 1G or more channels) for m easuring tem pe­
ratures at single or m ultip le  points in the sea.

5. R EV ER SIN G  W ATER BOTTLES, with therm om eter frames for two
or three reversing therm om eters, Nansen type and others.

6. R EV ER SIN G  FRAM ES, sing le or double types for reversing ther­
mometers.

7. M ETER W H EELS, with sheaves from q” to |.o” circumference; dial
readings and remote dial readings with flexible shaft. The 40” 
(1 meter) circumference m eter wheel is very stu rdy , made of stainless 
steel for heavy du ty  work. M eter wheels are made to cover range 
of sounding wire to 5/8” cable wire.

8. OCEANOGRAPHIC W IN C H E S, portable hand winches _ and power
winches. Power winches to order. Portable and stationary  types
— m ost m odern design.

9. O CEANOGRA PH IC W IR E , high quality  wire specific for oceanographic
winches made from either galvanized, stain less steel, or Nylon coated 
wire. i

10. BOTTOM SAM PLING D EVICES, various instrum ents such as dredges,
grabs, scoops and coring apparatus for sam pling  ocean bottom s.

11. PLANKTON N ETS AND SAM PLERS, sam plers are autom atic type
which are towed and trap  plankton, a t same tim e ind icating  flow 
rate on counter. P lankton nets and buckets can be supplied  to order, 
sizes rang ing  from 5” to 1 meter, w ith or w ithout m etal rings.

12. FLOW  M ETERS, for m easuring flow rates through nets.
13. CURRENT M ETERS, modified E km an type using  dials for velocity and

compass box for direction ; designed so tha t it can be attached 
directly  to the oceanographic wire at any point on the line. May be 
used in series for studies of m ultip le  currents.

14. GLASS INSTRUM ENTS, such as Knudsen Burettes, P ipettes, Biological
Bottles, etc.

15. AM PULES STANDARD SEA W A TER and KNUDSEN\S HY DROG RA ­
PH IC A L TABLES.

1G. CULBERTSON’S O CEANOGRAPHIC SLID E RULE, circular type, 
la test design for rapidly  com puting tem perature and dep-li from rever­
sing  therm om eter readings and sa lin ity  from values of tem perature 
and electrical conductivity.

17. SPEC IA L OCEANOGRAPHIC INSTRUM ENTS' TO ORDER.
18. ECHO SOUNDERS (Fathom eters).

All the above instrum entation  has b :en  fe ld  tested by qualified Occane- 
g raphic experts and is guaranteed to give satisfactory service a t all tim es. 
We welcome inquiries which will receive prom pt consideration. Stocks are 
carried at a 'l t ;mes, to insure quick shipm ents against orders.

K A H L S C IEN T IFIC  INSTRUM ENT CORP., 
El Cajon, California, U.S.A.



AP PR O V E D  M E T E O R O L O G IC A L  IN S T R U M E N T S
* T H ER M O G R A PH S, latest design w ith in terchangeable clock m ovem ents.
* BA R O G R A PH S, approved models.

* M ETEO R O LO G ICA L TH ER M O M ETER S, M AXIM UM  - M INIM UM  -
A IR , m ounted on stainless steel m etal plates.

* PSY C H R O M ETER S, sling  type, com plete w ith  m etal p late and handle.
* PSY C H R O M ETER S, motorized type, w ith insulated  ducts for precision

hum id ity  studies.
* PSY C H R O M ETER S, reversing type for special studies.
* PSY C H R O M ETER S, electrical types w ith m in ia tu re  sensing  heads for

rem ote m easurem ents.
* H Y PSO M ETER S, field or m arine types, com plete w ith h igh  quality

therm om eters calibrated in m illim eters or m illibars.
* BA R OM ETERS, contra model or standard  m ercurial types.
* A N EM O M ETERS.
* R A IN  GAUGES.

All in strum en ts are of first quality  and unconditionally  guaranteed as 
to accuracy and w orkm anship. Men of the h ighest sk ill " produce our 
m eteorological instrum ents and the ir design has been passed on by lead ing  
experts in the science.

We also m anufacture all types of Oceanographic In strum en ts.

K A H L SC IE N T IFIC  IN STR U M EN T CORP.,
El Cajon, California, U .S.A .



You can convert any lighthouse 
to an automati

CROUS
Rotating Li g K

M any ligh thouses a re  locatcd in exposed and  
h azardous locatione. The ligh thouse keeper a t 
these s ta tio n s  is no t on ly  exposed to the d an ­
gers of v iolent w ea th er bu t m ay be unable to 
m a in ta in  contact w ith  the m a in lan d  for days, 
o r even w eeks a t a  tim e.

Crouse-H inds Type LHB R o ta ting  L igh thou­
se Beacon is designed to operate  u n a tten d ed  
a t such locations. An au tom atic  lam p ch a n ­
ger enab les it to operate for at, least a  m onth  
w ith o u t servicing. This allow s the lig h th o u ­
se keeper to live in  sa fe ty  and  com fort on the 
m ain land .

This new  beacon is construc ted  in two decks 
each of w hich  co n ta in s  two 24” parabolic  m ir­
rors, m ounted  a t 90 degrees to each o ther so 
th e ir  focal po ints coincide anti a single lam p 
w ill produce two beam s 90 degrees ap a rt. T he­
se twro decks a re  ad ju stab le  w ith  respect to each  
o ther and  ro ta te  together. Lenses are m ounted  
in fron t of each m irro r  designed to produce ho ­
rizon tal beam  sp reads of 6 degrees, 18 degrees, 
or 30 degrees as desired. The speed of ro ta tio n  
can be 1, 2, 3, 4 1/2, 0 or 12 i. p. m. according 
to the type of gears in sta lled  in the m echanism . 
The beacons can be a rran g e d  for e ith e r A. C. 
or D. C. c u rre n t an d  utilize two 1000-watt lamps. 
T here is an  au tom atic  lam p changer for each 
op tical system  and  the lam ps w hich are  ra ted  
a t 500 h o u rs  life are au to m atica lly  replaced 
w hen they  b u rn  out.

Type LHB is also m ore efficient th an  o lder 
beacons, g iv ing  m uch h ig h e r candlepow er from

Cro u se-H in d s Type L H B  Fixed M ount L igh t­
house Beacon for use in existin g  lighthouses.



jnattended light station with

-HINDS
ouse B e a c o n
the sam e w attage. F o r lighthouses already  in 
operation, the Fixed M ount L ighthouse Beacon, 
show n a t the left, is installed  in the existing 
s tru c tu re . It is ra ted  at 1,000,000 candle power 
and  w ill give the lighthouse g rea te r range as 
well as unattended  operation.

F o r lighthouses w here new s tru c tu res  are 
erected, the L ow ering M ount L ighthouse Bea­
con, show n a t the righ t, is installed . The lan ­
te rn  show n in the upper photo is placed on top 
of the struc tu re . F o r inspection or service, the 
en tire  optical system  is dropped th rough  the 
floor to the room below by m eans of a counter- 
w eighted elevator m echanism . The service m an 
is never exposed to the elem ents w hile checking 
the equipm ent.

Type LHB L ighthouse Beacon is bu ilt to 
Crouse H inds h igh s ta n d a rd  of quality... from 
the finest m ateria l, w ith  pa in stak ing  care, by 
sk illed  craftsm en. Due to the use of s ta n d a rd i­
zed m echanical and  electrical p a rts  and mo­
dern m an u fac tu rin g  techniques, its price is on­
ly a fraction  of the cost of o ther types of ligh t­
house beacons.

W rite  for add itiona l in fo rm ation  on th is 
ou ts tan d in g  developm ent in the field of n a u ti­
cal signaling.

CROUSE-HINDS COMPANY
Syracuse 1, N. Y., U.S.A.

Cable address, « CROHINDS »

For new construction ^
Crouse^Hinds Type L H B  Lowering Mount Light­
house Beacon. Upper photo shows the beacon 
raised into the outside lantern. Lower photo 
shows the beacon lowered into the room bslow for 
servicin g.



R AYDI ST
Radio Location  S y ste m s

for precise

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  EX PLO R A T IO N  

A IR  A N D  W A T E R  C U R R EN T  R ESEA R C H  

V ELO C IT Y  A N D  W A T E R  SPEED M EA SU R EM EN T S  

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 EER S  A N D  T E C H N IC IA N S  

A V A ILA B LE  FO R  O PER A T IO N S  

O R  T R A IN IN G

Sold or Leased 

through

R ayd ist N avigation  C orporation
Hampton, Virginia

developed and manufactured 

by

HASTINGS INSTRUMENT COMPANY, INC.
Hampton, Virginia (U .S.A .)



P h o t o g r a p h  b y  C o u r t e sy  T r a n s - A r a b i a n  P i p e l i n e  Co.

Oil terminal al Sidon, Lebanon
All hydrographie 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-A rabian Pipeline Compa­
ny. Hydrographic surveys of every description 
are undertaken by Kelvin Hughes. T h e ir  specia­
list Surveyors, using the most modern equipment, 
are available for surveys anywhere in the world.

KELVIN HUGHES
c o  y  t  n  a  c t  s u n  \7 e  y  s  e  c t  i  o  n

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



DEEP-SEA RESEARCH

Published by Pergam on Press, Ltd, 4 F itzroy  Square. London, W. 1.

The Journal Deep-Sea. Research  stresses the processes im portan t to 
the deep-sea bottom and the organism s dw elling there. An understanding  
of these m ay depend 011 papers only ind irectly  related to  the deep-sea 
bottom . The editors, therefore, do not discourage the subm ission of papers 
011 quite diverse subjects.

The Journal is published as a quarterly . The following lis t of contents 
of Volume II No. 1 11133' §^ve atl idea of the scope of the Journal:

FR ED . B. PH L E G E R . — Scripps Institution of Oceanography.
F oram inifera and deep-sea research.

CLAUDE E. ZOBELL. — Scripps Institution of Oceanography.
Some effects of h igh  hydrostatic pressure 011 apparatus observed on 

the D anish G alathea Deep-Sea expedition.

K. F. BOW DEN. — National Ins ti tu te  of Oceanography, Wormley.
The direct m easurem ents of subsurface currents in the oceans.

RO BERT B. F IS H E R . — Scripps Institu t ion  of Oceanography.
On sounding of trenches.

DAYTON E. CARRITT. — Chesapeake Bay Institute.
A tm ospheric pressure changes and gas solubility.

RPB. M ONTGOMERY AND W A R R EN  S. W OOSTER. — Brown University.
Therm ostatic anom aly and the analysis of serial oceanographic data.

PA U L F E R R IS  SM ITH . — Woods Ilole Oceanographic Institution.
F u rth e r m easurem ents of the sound scattering  properties of several 

m arine organism s.

G. P. D. H A LL. •— British A dm ira lty  Hydrographic Department.
Survey of new ly discovered feature (Genista Bank) off the Arabian

Coast.

ANTON FR. BRUUN. — Copenhagen.

An Oceanographic organisation  for the Iudo-Pacific region.
ANTON FR. BRUUN. — Copenhagen.

O ceanography at the 8th Pacific Science Congress.

To enable individual subscribers using the Journal for the ir own 
private use to subscribe to it, a reduced subscription fee of £  3 .10-0 ($9.80) 
has been introduced as from January  1955. I t is hoped '  th a t research 
w orkers will m ake use of thig reduction and subscribe. The subscription 
for libraries, research departm ents, governm ent offices, industria l firm s, etc. 
is £  4.10.0 ($12.60) per volume consisting  of four num bers.



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

P u b lish e s  a T e ch n ica l R e view  on 
M aritim e  an d  A e r ia l N a v ig a tio n  

entitled :

NAVIGATION
which is issued quarterly

^  Membership. —  Applications should be addressed to the Secretary- 

G eneral. They are decided by the Council. Mem bership in the French 

Institute of Navigation automatically ensures regular delivery of the 
Review.

£  Dues. —  Annual rates are as follows :

—  A ctive M em ber ........................................................ 2.200 fr.
—  Associate Member (resident abroad) ................ 2.500 fr.

^  Payment. —  Preferably by transfer or payment to the A ssociation’s 

Postal O rd e r A c c o u n t: 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
p e r L ig h th o u se  o r B u o y

W a l la c e  ant i  T i e r n a n  200 m m .  L a n te r n  
cut  a w a y  to  show l a m p  c h a n g e r  an d  

f la s h e r  m e c h a n is m

Recognizing the responsib ility  im posed on m arin e  lights 
and  th e ir  accessories, W allace an d  T ie rn an  has, over the 
years, developed a com plete line of m odern  e le c t r ic a l ly  
p o w e r e d  aids to nav igation  m eeting  all the requ irem ents 
of un fa iling  dependability , low in itia l cost, neglig ib le m a in ­
tenance and  long u n a tten d ed  serv ice periods.

Am ong the design fea tu res of W allace  and  T iernan  Elec­
tric  M arine Beacons 
w hich  have led to th e ir  
u s e  b y lighthouse 
au th o ritie s  the w orld 
over a re  :—

O E lectrically  pow ered operation.

© F lash er M echanism s suitable 
for any  flash ing  ch a rac te ris­
tics and  opera ting  voltage.

#  A utom atic lam p changers.

W Corrosion resis tan t, w a t e r ­
tigh t construction .

© Efficient candlepow er output 
h igh  v isib ility  w ith  low 
pow er consum ption.

#  Low in itia l cost.

© C ontinuous, u n a tten d ed  opera­
tion for long periods.

W a l la c e  an d  T i e r n a n  F lasher  m e c h a n is m

W a l la c e  a n d  T i e r n a n  
150 m m .  L a n t e r n

to

W allace an d  T ie rnan  Specialists 
on a id s  to nav igation  w ill be glad 

m ake  recom m endations on your problem  w ithou t 
obligation—eith er on new  in s ta lla tio n s  or on the conversion 
of old gas or oil lig h ts  to m odern  electric operation. Such 
conversions, u tiliz ing  ex isting  optics and s tru c tu re s , arc 
both econom ical a n d  p ratical.

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  :

L ig h th o u s e  beacons and  L a n ­
te rns  f ro m  90 m m .  to
500 m m .

Buoys a n d  S t ru c tu re s .  
F la s h e r  m e ch a n ism s.

A u to m a t i c  la m p  changers.  

R a n g e  l ig h t  lan te rn s ,
Fog s ignals.

Ba tter ie s  of a l l  types .

WALLACE &  T I E R N A N  INCO RPO RATED
B e lle v ille  9, New J e rs e y

u .  s .  a ..
W a l la c e  a n d  T i e r n a n  L a m p  ch a n g er ,  

f o r  e l e c t r i f y in g  la rg e  optics
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FOREWORD

T he International H ydrographic 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 instrum ents, 
h in ts  to hydrographic surveyors, etc., as well as articles dealing with the 
h istory  and organization of hydrographic offices with descriptions of sur­
veying ships and boats and the ir equipm ent, are of great interest to all 
Hydrographic Offices.

T he D irecting Committee of the International Hydrographic Bureau 
will carefully consider all articles received for publication. F ree reprints 
in E nglish  and/or French of original articles will be supplied to their 
authors on request made when sending m anuscript.

Articles should be typew ritten if possible in duplicate and adressed to 

The Secretary-General

IN T E R N A T IO N A L  H Y D R O G R A PH IC  B U R EA U  
Quai des E tats-U nis,

M O N TE-CA RLO .
(Principality of Monaco)

and should reach the Bureau not later than 31st January  or 31st Ju ly  for 
the M ay and November numbers respectively.

The D irecting Committee are not responsible for state- 
ments made 1 or opinions expressed in  articles o r papers 
published in  this Review  when w ritten by authors who are 
not members of the D irecting Committee o r 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. xxxii m r l i r i  no 2

(N° 58 O F  T H E  S E R IE S )

P U B L I S H E D  B Y  

T H E

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

MONACO
P R I N C I P A L I T Y

ES
NOVEMBER 1955

I m pr im e r ie  M eyerbeer  
21, Rue Meyerbeer - NICE



LIST OF STATES WHICH ARE MEMBERS OF THE BUREAU

ARGENTINA
BRAZIL
BRITISH C O M M O N W EA LTH  

U nited K ingdom 
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ERRATA
International Hydrographic Review

Volume XXXI, N° 1, May 1954

THE ANALYSIS OF TIDAL OBSERVATIONS FOR 29 DAYS

The following corrections to his article « The Analysis of Tidal Obser­
vations for 29 days » which appeared in the International Hydrographic Reoiew, 
Vol. X X X I, No. 1, May 1954, have been received from Dr Doodson :

Page 70 - Table III
Cpo Dpo 

Amend Xpo, Ypo 1, 0 ... 0, 1 
to read Xpo, Ypo 1, 1 ... — 1, 1 
Amend Interpretation : Cpo =  Xpo 
to read Interpretation: Cpo =  Xpo + Ypo

Page 71 - Table IV

under Combinations 
Mm

Amend Xoa 1175 
ob 5 

to read Xoa — 1175 
ob — 5

Page 72 - Table V

under N2, IMN4, 2M|Nô 
Amend w for angle =  190° given as —0.2 
to read —2.2

under same heading 
Amend : Angle is (3V for M 2) minus (3V for N2) 
to read : Angle is (3V for M2) minus (2V for N2)

Page 80 - Table 4

Amend R  sin r for 'Mm and Msf =  —0.158
—0.027 respectively 

to read =  +0.158 
+0.027

Page 81 - Table 5

Left hand column : insert A between u and w in each of the three sections. 
Under Mm and Msf 

Amend r =  268°.7 and 333°.0 respectively 
to read r =  91°.5 and 27°.0 

Similarly amend g =  169°.6 and 326°. 1 respectively 
to read g =  352°.4 and 20°. 1

for 106 R  sin r 
Msf 

— 145 
1127 

+  145 
— 1127



ERRATA
International Hydrographic Review

Volume XXXI, N4 2, November 1954

USE OF RAYDIST SYSTEM IN PORTUGUESE GUINEA SURVEY

Page 16 - line II , should read:
...from A  and B as 6 and 0 , we know... etc.

A  B

Page 16 - line 7 from bottom, should read:

• b z - ’ b—

Page 17 - third line, should read:
2% (f +  Af) , .

a v =  d  a --------------------------------(r4) +  - . .  e t c .Y B A  c

Page 17 - line 7, should read:
. 2% (f + Af) . v 2k{ . x . x . .
ty = a — a = 0  _  0 ----------------------- (r4) +  — —(r3) + <p(r3) — ç(r4)... etc.

Y A  B A  c c

Page 17 - line 9 from bottom, should read;
...while n ,  i2 and rs are variable;

ERRATA
International Hydrographic Review

Volume XXXII, N° 1, May 1955, page 175.

SURVEY OF A NEWLY DISCOVERED FEATURE 
(GENISTA BANK) OFF THE ARABIAN COAST

Paragraph beginning 12th line from the bottom should read as follows:
« The 40-fathom depth reported by H .M .S . Genista is virtually disproved, 

« and it seems probable that the echoes obtained on that occasion resulted from fish, 
« eddies, or other aqueous phenomena, a number of false echoes also being observed 
« and remarked on by H.iM'.S. Owen. »


