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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 Review, 
V ol. X X X I , No. 1, May 1954, have been received from Dr Doodson :

Page 70 - Table III
Cpo

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

Page 71 - Table IV

under Combinations for 106 R sin r 
Mm Msf

Amend Xoa 1175 — 145 
ob 5 1127

to read Xoa — 1175 + 145 
o b —  5 — 1127

Page 72 - Table V

under N‘>, MN.*, 2MlNe 
Amend w for angle — 190' given as —0.2  
to read — 2.2

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

Page 80  - Table 4

Amend R sin r for Mm and M sf — —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 3 3 3 °.0 respectively 
to read r = 91° .5  and 27°.0  

Similarly amend g — 169°.6  and 3 2 6 ° .I respectively 
to read g = 352°.4  and 20°. 1

Dpo 
0 , 1 

—  1 , 1
-  Xpo
— Xpo f  Ypo



ERRATA
International Hydrographic Review

Volume XXXI, N° 2, November 1954

USE OF RAYDIST SYSTEM IN PORTUGUESE GUINEA 5URVEY

Page 16 - lime 11, should read:
.from A  and B as 9 and 0 , we know... etc.

A  B

Page 16 - line 7 from bottom, should read:
2% (f + Af) , ,  , ,

°DV = 0 n------------------ (r4) — <p(r4)
d Z  d  c

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

* Y  = °B  ° A ------------- -̂-------- W  + -  etC-

Page 17 - line 7, should read :
2x (f + Af) . . 2xf . . , . . .

=  2  =  0 n " ~  0 A --------------------------------------( r4 )  + ---------- (r s )H - q p (r 3 )  —  9 ( 1 4 ) . . .  e t c .
Y  X  B A  c c

Page 17 - line 9  from bottom, should read;
.while n , r2 and ts are variable;



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

A e r i a l  P h o t o g r a m m e t r i c  c a m e r a s

1 s» 2 nd 3 ,d c l ass  plott ing i ns t r u m e nt s  G al i leo-Sant oni  patents ( S t e r e o c a r t o g r a p h  

G a l i l eo -S a nt on i  mod.  IV - S t e r e o s i m p l e x  mod.  II and mod.  III. C a r t o g r a p h i c  S t er eo -  

m i c r o m a t e r )

P h o t o g r a m m e t r i c  e q u i p m e n t s  for  spe ci a l  w o r k s  

Hi gh a c c u r a c y  t o p o g r a p h i c  i ns tru me nts .

O F F I C I N E  G A L I L E O  -  4 4  VIA C A R L O ° B I N I  -  F I R E N Z E  f I T A L Y )



L O R A C
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 N avigation equip­
ment.

The L O R A C  System, comprised 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  equipment is offered for sale or lease with the services of 
technicians. For complete information write :

S m m o ÿ r o p h  S e r v i c e  C o r p o r a t io n

Seismic Surveys -  Gravity Surveys — Pilot Surveys -  Lorac  
T U L S A ,  O K L A H O M A ,  U . S . A .



V ■

> / ; ••• W I L D
HEERBRUGG

Precision Theodolite

W ILD T 3
For  firs t  a n d  second  o rder  t r i a n g u ­
lation, pow er  d am  m e asu rem en ts ,  
etc. A ccuracy  of angle  m e a s u re ­
m e n ts  : 0”. 5.
Accessories : Eyepiece-prisms for 
inc lined  s igh ts  up  to 65°, A stro labe 
A ttach m en t ,  T rive t  to be out on 
concrete pillar.
W ri te  for descrip tive  l i te ra tu re  a n d  offers to :
Henry W ild Surveying Instrum ents Supply Co. Ltd., Heerbrugg - Switzerland

M a n u fa c tu re r s  of Modern Theodolites and  Levels, Rangefinders ,  P ho tog ram m etr ic  
In s tru m e n ts ,  Microscopes, Precision D raw in g  Sets of Stainless Steel.



A P P R O V E D  A N D  D E P E N D A B L E  IN S T R U M E N T S  
FOR H Y D R O G R A P H IC A L  R ESEA R C H

** O C E A N O G R A P H I C  I N S T R U M E N T S  ***
1. D E E P  SEA R E V E R S IN G  T H E R M O M E T E R S, precision quali ty  of

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

2. B A T H Y T H E R M O G R A P H S , for m easuring tem perature and depth on
smoked glass plate.

3. SU R FA C E T H E R M O M E T E R S , w ith  towing buckets, for measuring
seawater surface tem peratures.

4. E L EC T R IC A L  T H E R M O M E T E R S, indicating  type or multi-channel
recording type (up to 16 or more channels) for m easuring  tem pe­
ratures at single or m ult ip le  points in the sea.

5. R E V E R S IN G  W A T E R  BO T T LE S, with therm om eter frames for two
or three reversing the rm om ete rs ,. Nansen type and others.

6. R E V E R S IN G  FRA M ES, s ingle  or double types for reversing the r­
mometers .

7. M ETER W H E E L S ,  with sheaves from 9” to 40” circumference; dialreadings and remote dial readings with flexible shaft. lhe_ 40” 
(1 meter) circumference m eter wheel is very s tu rdy , made of stainless 
steel for heavy d u tv  work. Meter wheels are made to cover range 
of sounding  wire to  5/8” cable wire.

8. O CEA N O G R A PH IC  W IN C H E S , portable hand winches and power
winches. Power winches to order. Portable and s ta tionary  types
— most modern design.

9. O CEA N O G R A PH IC  W IR E , h igh quality wire specific for oceanographic
winches made from e ither  galvanized, stainless steel, or Nylon coated 
wire.

10. BOTTOM SA M PLIN G  D E V IC E S, various ins trum ents such as dredges,grabs, scoops and  coring appara tus  for sam pling  ocean bottoms.
11. PL A N K TO N  N E T S  AND SA M PLER S, sam plers are automatic type

which are towed and  trap  p lankton , a t  same time ind icating  flow 
rate 011 counter. P lankton  nets and buckets can be supplied  to order, 
sizes ranging  from 5 ” to 1 meter, with or w ithout metal rings.

12. FLO W  M ETER S, for m easur ing  flow rates th rough  nets.
13. C U RREN T M ETERS, modified E knian  type us ing  dials for velocity and

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

14. GLASS IN STR U M EN TS, such as Knudsen Burettes, Pipettes, Biological
Bottles, etc.

15. AM PULES STA N D A R D  SEA  W A T ER  and K N U D S E N ’S H Y D R O G R A ­
PH IC A L  TABLES.

1G. C U LBERTSO N ’S O C EA N O G R A PH IC  SL ID E  R U L E , circular type, 
latest design for rapidly  com puting  temperature and depth from rever­
sing  thermom eter readings and  salin ity  from values of tem perature  
and electrical conductivity.

17. SPEC IA L O C EA N O G R A PH IC  IN STRU M EN TS TO ORDER.
18. ECH O  SOUNDERS (Fathometers).

All the above ins trum entation  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 prom pt consideration. Stocks are 
carried at all times, to insure quick shipm ents against orders.

KAI-IL SC IE N T IF IC  IN STR U M EN T CORP., 
El Cajon, California, U.S.A.



A P P R 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 E R M O G R A P H S , latest design with interchangeable clock movements.
* BA R O G R A PH S, approved models.
* M ETEO R O LO G IC A L TH E R M O M E T E R S, MAXIMUM - M INIMUM  -AIR, mounted on stainless steel metal plates.
* PSY C H R O M E TE R S, sling  type, complete with metal plate and handle.
* PSY C H R O M ETER S, motorized type, with insulated ducts for precisionh um id i ty  studies.
* PvSYCHROMETERS, reversing type for special studies.
* P SY C H R O M ETER S, electrical types with m iniature sensing  heads forremote measurements.
* H Y PSO M ETER S, field or marine types, complete with h igh quality

therm om eters  calibrated in millimeters or millibars.
* BA RO M ETERS, contra model or s tandard  mercurial tvpes.
* A N EM O M ETERS.
* R A IN  GAUGES.

All ins trum ents are of first quality  and unconditional!v guaranteed as to accuracy and w orkm anship. Men of the h ighest  sk i l l"  produce our 
meteorological ins trum ents and  the ir  design has been passed on by  leading experts  in the science.

We also manufacture all types of Oceanographic Ins trum ents .

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



R A Y I) 1S T
Radio Location Systems

for precise

HYDROGRAPHIC SURVEYING
M A P P IN G  A N D  C H A R T I N 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 I C A L  E X P L O R A T IO N  

A IR  A N D  W A T E R  C U R R E N T  R E S E A R C H  

V E L O C I T Y  A N D  W A T E R  SPEED M EA S U R EM E N T S  

N A V I G A T I O N  A N D  P O S IT I O N IN G  

T R A C K I N G  

E N G IN E E R S  A N D  T E C H N I C I A N S  

A V A IL A B L E  F O R  O P E R A T IO N S  

O R  T R A I N I N G

Sold or Leased 

through

Raydist Navigation Corporation
Hampton, Virginia

developed and manufactured 

by

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



Photograph b/j ('ourles// Tranx-.-trtàbiun Pipeline Co.

Oil terminal al Sidon, Lebanon
All hyd rographic survey- work in connection with 
th is Mediterranean outlet for oil from the fields of 
Saudi Arabia was carried out by Kelvin H ughes  
on behalf of the T rans-A rab ian  Pipeline Compa­
ny. H ydrographic  surveys of every description 
are undertaken by Kelvin Hughes. T he ir  specia­
list Surveyors, us ing  the most modern equipment, 
are available for surveys anywhere in the world.

KELVIN HUGHES
C O X  T /{ A C T S L  R V E  \ ' S E  C T I  O X

KELVIN & HUGHES (MARINE) LIMITED - 99 FENCHURCH STREET - LON D O N  - E.C. 3



You can convert any lighthouse  
to an automatic

M any l ighthouses are  located in  exposed and  
h azardous  locations. The l ighthouse keeper at 
these s ta t ions  is not only exposed to the d a n ­
gers of violent w ea th e r  but m ay  be unable  to 
m a in ta in  contact w ith  the m a in lan d  for days, 
or even weeks at a time.

Crouse-H ind ' Type LHB R ota ting  L igh thou­
se Beacon is designed to operate u na t tended  
at such locations. An au tom atic  lam p  c h a n ­
ger enables it to operate for at least a m onth  
w ithout servicing. This allows the l igh thou ­
se keeper to live in safe ty  and  comfort cn  the 
m ain land.

This new beacon is constructed  in two decks 
each of w h ich  contains two 2 1 ” parabolic  m ir ­
rors, m ounted  at 90 degrees to each other so 
the ir  focal points coincide and  a  single lam p  
will produce two beam s 90 degrees apar t .  The­
se two decks a re  ad jus tab le  w ith  respect to each 
o ther  and  ro ta te  together. Lenses are  m oun ted  
in front of each m ir ro r  designed to produce ho­
rizontal beam  sp read s  of 6 degrees, 18 degrees, 
or 3(i degrees as desired. The speed of ro ta tion  
can lie 1, 2, 3, i 1/2, G o r  12 i. p. m. according 
to the type of gears  ins ta lled  in the m echanism . 
The beacons can  be a r ra n g e d  for e i the r  A. C. 
or I). C. cu rren t  and  utilize two 1000-watt lamps. 
There  is an  a u tom a t ic  lam p  changer  for each 
optical system a n d  the lam ps  w hich  are ra ted  
a t  500 hours  life are  au tom atica l ly  replaced 
w hen  they  b u rn  out.

Type LI IB is also more efficient tha n  cider 
beacons, g iving much h ig he r  candlepow er from

^  For co n ve rsio n
Crou se-H ind s Typ e  L H B  F ix e d  Mount L ig h t­
house Beacon for use in e xistin g  lighthouses.



unattended light station with

-HINDS
louse Beacon

the sam e w attage . F o r  l igh thouses a lready  in 
alteration, the Fixed M ount Ligh thouse Beacon, 
show n at the left, is ins ta lled  in the existing 
s truc tu re .  It is r a ted  at 1,000,000 candle power 
and  will give the l igh thouse g re a te r  range  as 
well as u n a t te n d e d  operation.

F o r  l igh thouses w here  new s t ruc 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 ­
tern show n in  the upper photo is placed on top 
of the s t ruc tu re .  F o r  inspection  or service, the 
en tire  optical  sy s tem  is dropped th rough  the 
floor to the  room below by m eans  of a  counter- 
weigh ted  e levator  m echanism . The service m a n  
is never  exposed to the elem ents while checking 
the equipm ent.

Type LHB L ighthouse Beacon is built to 
C rorse-H inds h igh  s ta n d a rd  of quality... from 
the finest m a te r ia l ,  w ith  p a in s tak ing  care, by 
skilled  craf tsm en . Due to I he use of s ta n d a rd i ­
zed m echa n ica l  and  electrical pa r ts  and  mo­
dern m a n u fa c tu r in g  techniques, its  price is on­
ly a frac t ion  of the cost of o ther  types of l igh t­
house beacons.

W rite for add i t iona l  in fo rm ation  on this 
o u ts tan d in g  developm ent in the field of n a u t i ­
cal s ignaling.

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

Cable address, « CROHINDS »

For new  construction  »>*

C ro u se -H in d s Type L H B  Lo w ering Mount L ig h t ­
house Beacon. Upper photo shows the beacon 
raised into the outside lantern. Lower photo 
shows the beacon lowered into the rcom  below for 
serv ic in g.



DEEP-SEA RESEARCH

Published bv Pergamon Press Ltd, 'M2 Marvlebone Road, London, 
X. \V. 1.

The Journal Deep-Sea Research stresses the processes im portan t  to 
the  deep-sea bottom and the organisms dwelling there. An unders tanding  
of these ma}” depend on papers only indirectly  related to the deep-sea 
bottom. The editors, therefore, do not discourage the  submission of papers 
on cpiite diverse subjects.

The Journal is published as a quarterly . Tlu- following list of contents 
of Volume II No. 1 m ay give an idea of the scope of the Journal:
F R E D . B. P H L E G E R . — S cr i pps  I n s t i tu t i on  of O c e a no g r ap hy .

Foram inifera and deep-sea research.
CLA U D E E. ZOBELL. — S cr i pps  I ns t i t u t i on  of Oc eanography.

Some effects of h igh  hydrostatic  pressure on appara tus  observed 011 
the Danish Galathea Deep-Sea expedition .
K. F. BOW DEN. — Nat ional  I n s t i t u t e  of O c e a n o g r a p h y , Wortnley .

The direct m easurem ents of subsurface currents 111 the oceans.
R O B ER T B. F IS H E R . — Sc ri pp s  I ns t i t u t i on  of Oc e an o g r a p h y .

On sounding  of trenches.
DAYTON E. CARRITT. — Chesapeake Bay I ns t i t u t e .

Atmospheric pressure changes and gas solubility.
RPB. M ONTGOM ERY AND W A R R E N  S. WOOSTER- — B ro w n Univers i ty .

Therm ostatic  anomaly and  the analysis of serial oceanographic data.
P A L P  F E R R IS  SM ITH . —• Woods  Hole Oceanographic I ns t i tu t ion .

F u r th e r  m easurem ents of the sound  sca tte r ing  properties of several m arine organisms.
G. P. D. H A L L . — Bri t i sh A d m i r a l t y  H y d r o gr a ph i c  D e pa r tme n t .

Survey of new ly  discovered feature {Genista Bank) off the ArabianCoast.
ANTON FR. BRUUN. _  Copenhagen.

An Oceanographic organisation  for the Indo-Pacific region.
ANTON FR. BRUUN. -— C o pe n h a g e n .

Oceanography at the 8th Pacific Science Congress.
To enable individual subscribers us ing  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 frcm Jan ua ry  1955. It is hoped tha t  research 
workers will m ake use of this reduction and : ubscribe. The subscription for libraries, research departm ents, governm ent offices, industrial firms, etc. 
is £  4.10.0 ($12.()0) p ; r  volume consis ting  of four numbers.



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

P u b lis h e s  a T e c h n ic a l R e v ie w  on  
M a ritim e  a n d  A e r ia l  N a v ig a t io n  

e n title d  :

NAVIGATION
which is issued quarterly

Membership. —  A p plicatio ns should be addressed to the Secretary- 
G eneral. They are decided by the Council. M embership in the French 
Institute of N avigation  autom atically ensures regular delivery of the 

Review.

Dues. —  Annual rates are as follows :
—  A c tiv e  Member .......................................................  1.800 fr .

—  Associate Member (resident abroad) . . 2.000 fr.

Payment. —  Preferably by transfer or payment to the Association s 
Postal O rd e r A cco unt : I.F.N. 1581-32 Paris.

£  Bank cheques are accepted, payable in Paris in French francs.
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ELECTRICITY POWERS

W A L L A C E  & T 1 E R N A N  
A ID S  T O  N A V I G A T I O N  I N C L U D E  :

. Lighth o use  beacons and L a n ­
terns from  90 mm. to 
500 mm.

. Buoys and Structures.

. F la sh er m echanism s.

. Autom atic lam p changers.

. Range lig h t lanterns,

. Fog signals.

. Batteries of a ll types.

THE MODERN AID TO NAVIGATION
For Lighthouse or Buoy

W A L L A C E & T I E R N A N  I N C O R P O R A T E D
Belleville  9, N ew  J e r s e y

u . s .  / V
W allace and T ie rn a n  Lam p changer, 

for e le c trify in g  large optics

© F lash e r  M echan ism s suitable  
for an y  f lash ing  c h a rac te r is ­
tics an d  o pe ra t ing  voltage.

#  Corrosion res is tan t ,  w a t e r ­
t igh t  construction .

O Efficient cand lepow er  ou tpu t  
h igh  v is ib ility  w ith  low 
power consum ption .

#  I OW i n i t i a l  COSt W allace and T ie rn a n  F lasher m echanism

W allace and T ie rn a n  200 mm. Lantern 
cut aw ay to show lam p changer and au tho r it ie s  the  W Ol’ld  

fla sh e r m echanism  o ,.rv •(J Y (JI cl I U .---

Recognizing the  responsib il i ty  im posed  on m a r in e  l igh ts  
an d  the ir  accessories, W allace  an d  T ie rn a n  l as, over the  
years, developed a com ple te  line of m o dern  electrically  
powered a id s  to n av ig a t ion  m e e t ing  all the req u irem en ts  
of u n fa i l in g  dependabil i ty ,  low in it ia l  cost, negligib le  m a in ­
tenance  an d  long u n a t te n d e d  serv ice  periods.

A m ong the design fea tu res  of W allace  an d  T ie rna n  Elec­
tric M arine  Beacons 
w h ich  have  led to the ir  
u s e  b y  l igh thouse

O Electr ically  powered operation.

© Continuous, u n a t te n d e d  o pera ­
tion for long periods.

Wia5r cmm ndLaTniterrnan W allace  an d  T ie rn a n  Specialists on aids to n a v ig a t ion  will be glad 
to m a k e  reco m m end a t ion s  on you r  p roblem  w ithou t  
ob l iga t ion—eithe r  on n ew  in s ta l la t ions  or on the  conversion 
of old gas or oil l ights to m odern  electric operation. Such convers ions ,  u t i l iz ing  ex is t ing  optics an d  s t ru c tu res ,  are 
both  econom ical a n d  pra tical .
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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 consider 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 1 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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