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RADIO AIDS
TO MARITIME NAVIGATION AND HYDROGRAPHY

(INTERNATIONAL HYDROGRAPHIC BUREAU SPECIAL PUBLICATION N° 39)

I’h is  p u b l ic a t io n  c o n ta in s  the latest th eo re t ic a l  and  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 - 
in #  rad io  a id s  c u r r e n t ly  used for position-fix ing in both m a r i t im e  n av iga 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 a s  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  of  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 io 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.
1) 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 ro n i c  Pos i t io n  I n d ic a to r  ( F .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  La t t i ces  on  S u r v e y  P lo t t in g  S heets .

CHAPTER IV. — Radar Technique.
I )  R a d a r  T e c h n i q u e  in N av ig a t io n  - 2 )  U se  of  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.
I )  O u t l i n e  o f  P r e s e n t  S i tu a t ion  - 2 '  O p e r a  lional R ep 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  pub lica t io n  h a s  been p repared  in Ihc two officia l l an g u ag e s  of -the I .  H .  B. : English  
and  F ren ch .  Both  ed i t ions ,  w hich  app ea re d  in 195ft, co n ta in  ap p ro x im a te ly  450 pages, and 
2-23 figures  in c lu d in g  50 full-page i l lu s tra t ions .

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

O w i n g  to f lu c tu a t io n s  o f  ex c h an g e ,  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 r i a g e  expenses
are  ex t ra .

A  red uc 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  a n 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 t a t e s - M  em b ers  o f  the  R u r e a u  if the o r d e r  is sen t chrcct to the  B u r e a u  a n d  not th ro u g h  a b oo k se l le r .  

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



ta k e s  p le a s u re  in  w e lco m in g  to 

N e w  Y o rk  all w h o  w ill  a t t e n d  th e  

In te rn a t io n a l  H y d ro g ra p h ic  C ongress ,

A u g u s t  31 th r o u g h  S e p te m b e r  11.

D u r in g  y o u r  s tay  in N e w  Y o rk  

y o u  a re  co rd ia lly  in v i ted  to  v is it  

th e  E do  p la n t  a t  College  P oin t ,  L o n g  Is land, 

to  in sp ec t  th e  n ew ly  o pe n e d  

E do  E n g in e e r in g  facili ties 

a n d  to  ob se rv e  p ro d u c t io n  

a n d  te s t in g  of th e

E do  A N / U Q N  D eep  D e p th  S o un der ,

d ev e lo p e d  for th e  US. N a v y

to  c h a r t  d e p th s  to  6,000 fa th o m s

...the Edo  S t r a ta g ra p h  fo r  d e te rm in in g

s t r a ta  fo rm a tio ns  u n d e r ly in g  bodies  of w a te r

...the n e w  Edo M odel 255 C

S u rv e y  D e p th  R eco rd e r ,

p o r ta b le  eq u ip m en t  fo r

p rec ise  m e a s u re m e n t  of w a te r  d ep th s

to  230 f a t h o m s .... as w e ll  as

o th e r  Edo h y d ro g rap h ic

a n d  u n d e rw a te r  d e te c t io n  devices.

EDO CORPORATION

14-04 111th S tre e t
C ollege Poin t ,  L.I., N e w  Y ork ,  U.S.A.

P h o n e  : H ic k o ry  5-6000

E x p o rt Sales an d  Service : Aeromaritime, Inc. 1 00 0  V erm ont Av., NW , W ash in gton  5 , D. C. 

M anufacturers o f  a T ru sted  L ine o f  M arine and  A irborn e  E lec tron ic  E q u ip m en ts .



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

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

•j*i 2 nd 3  d c l ass  plot t ing i n s t r u m e n t s  Gal i l eo -Sa nt on i  patents ( S t e r e o c a r t o g r a p h  

G a l i le o - Sa nt o n i  mo d.  IV - S t e r e o s i m p l e x  mod.  II and mo d.  III. C a r t o g r a p h i c  S t e r e o -  

m i c r o m e 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 t r ume nt s.

O F F I C I N E  G A L IL E O  -  4 4  VIA OARLO BINI  -  F I R E N Z E  ( I T A L Y )



L O R A C  H A S  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 CO N ­

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 C O N T A C T .. .

SEISMIC -  GRAVITY AND  MAGNETIC SURVEYS -  IORAC -  CONTINUOUS VELOCITY LOGGING

S e is m o g r a p h  S e r v i c e  C o r p o r a tio n
6 2 0 0  East 41st Street • TULSA, O K L A H O M A  • Riverside 3-1301

#
SSC of Conodo • SSC of Colombia • SSC of 
Bolivio • SSC of Libya • SSC of Mexico 
SSC of Venezuelo • SSC International 

W O R L D  W I D E  S U B S I D I A R I E S  Seismograph Service Limited -  England

Seismograph Service Ital'ono • Com­
pagnie Franccse de Prospection Sismique



R A Y D I S T
Radio Location Systems

for precise

HYDROGRAPHIC SURVEYING

M APP IN G  A N D  C H A R T IN G  

HARBOR A N D  C H A N N E L  CO N TRO L  

G EO PH Y S IC A L  EXPLORATION  

A IR  A N D  W ATER CURRENT RESEARCH  

VELOCITY A N D  W ATER SPEED MEASUREMENTS  

N A V IG A T IO N  A N D  POSIT IO N IN G  

T R A C K IN G  

ENGINEERS A N D  T EC H N IC IA N S  

AVAILABLE FOR OPERATIONS  

OR TRA 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 ,  I N C O R P O R A T E D
Hampton, Virginia (U.S.A.)



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
C O N T R A C T  S U R V E Y  S E C T I O N

KELVIN & HUGHES (MARINE) LIMITED • ST. CLARE HOUSE • MINORIES • LONDON • E.C.3
€3>khh n



FRENCH INSTITUTE OF NAVIGATION
13, Rue de l'Universi+é —  PARIS (7e)

Publishes a Technical Review  on 
M aritim e and Aeria l N av igation  

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 em ber................................................................... 2 . 5 0 0  fr.
— Associate Member (resident abroad) ................... 2 . 8 0 0  f r .

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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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 ighthouse  beacons and  L a n ­
terns from  90 mm. to  
500 mm.

. Bu o ys  and Structures.

. F lasher m echanism s.

. Autom atic lam p changers.

. Range  ligh t  lanterns,

. Fog s ignals.

. Batteries of a ll types.

ELECTRICITY POWERS 

THE MODERN AID TO NAVIGATION

For Lighthouse or Buoy

W ALLACE &  T IE R N A N  IN C O R PO R ATED
Belleville 9, New Jersey

u .  s .  A..

W allace  and T iernan  Lam p  changer, 
for e leotrify ing large  optics

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

flasher m echanism

R ecogniz ing  ! he re sp on s ib i l i ty  im posed  on m a r in e  lights 
and  th e i r  accessories ,  W a l la c e  a n d  T ie rn a n  has ,  ove r  the 
years ,  developed  a  co m p le te  line of m odern  e le c tr ic a l ly  
p o w er ed  a id s  to n a v ig a t io n  m e e t in g  all th e  re q u i re m e n ts  
of u n fa i l in g  d ep en d ab i l i ty ,  low in itia l cost, neg l ig ib le  m a i n ­
ten an c e  hikI long u n a t t e n d e d  serv i re  periods.

A m o n g  the  design, fe a tu res  of W a l l a c e  a n d  T ie rn a n  Elec­
tr ic  M ar in e  B eacons
w h ich  h a v e  led to th e i r  ÿfo ?
u s e  b y  l ig h tho use
a u th o r i t ie s  th e  w orld
over  a r e  :— **f* -1, S

E lec tr ica l ly  pow ered  opera t ion .

Khtshe. M e c h a n i sm 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.

Wal l ace and T i e r n a n  
150 m m .  Lant er n

•  A u to m a t ic  l a m p  changers .

•  Corrosion re s is t a n t ,  w a t e r ­
t ig h t  co nst 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 i th  low 
p o w e r  co nsum p tio n .

•  Low in i t ia l  cost.

•  C on tinuous ,  u n a t t e n d e d  o p e ra ­
tion  for long periods.

W a l la c e  a n d  T ie r n a n  Spec ia l is ts  
on a id s  to n a v ig a t io n  w ill  be g lad  

to m a k e  re c o m m e n d a t io n s  on y o u r  p ro b lem  w i th 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 the  convers ion  
of o ld  g as  o r  oil l ig h ts  to m o d e rn  e lec tric  o pe ra t ion .  Such  
con vers ion s ,  u t i l i z in g  ex is t in g  op tics  a n d  s t ru c tu r e s ,  a re  
b o th  econom ica l a n d  p ra t ic a l .

W allace  and T iernan  F lasher m echanism



FROM NEW FOUNDLAND TO NEW GUINEA

. . .m ore than 20 m obile Decca chains are 
currently deployed to cover m arine, 
air and ground survey and exploration  
projects. In addition  of the ships 
and aircraft (now  num bering nearly  
4,500) using the perm anent Decca 
Navigator netw orks in Europe and Canada, 
a considerable proportion em ploy the 
service as aid to survey and other 
operations needing continuous position - 
fix in g  of h igh  accuracy. The m obile Decca 
chains at present in  use for hydrography  
are divided about even ly  betw een the 
« hyperbolic » and « tw o-range » layouts.
A recent developm ent for two-range

operation is know n as the « 12f » system , 
in w hich the m aster frequency is doubled; 
th is secures a usefu l m argin of radiated  
power from  the ship-borne m aster station  
even in in tense tropical noise levels, and  
also perm its the size of the transm itting  
aerial to be reduced su ffic ien tly  for 
in sta lla tion  on com paratively sm all 
survey craft. The 12f system  is an im portant 
addition  to the Decca survey technique and 
has already been used very successfu lly  
in the Caribbean — yet another area 
in which Decca now aids the Hydrographer.

Exploration

THE DECCAI Mobile Chains

NAVIGATOR 1 s
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  
b low  in S w i tze r lan d  

a n d  even f ro m  t h u r  
m o u m a i n  tops  the 

Swiss c a n n o t  glimpse the sea.. .  
Yet e v e r  since the d a y s  o f  the T s a r s ,  
Q u een  V ic t o r i a  a n d  the f ir s t P r e s i ­
den t  R oo sev e l t ,  S w i tze r land  h a s  been  
a  pr inc ipa l  sup p l ie r  to the w o r ld  s 
fleets.
A  single reason  ac co u n ts  f c r  this 
as to n i sh in g  p a r a d o x  : t.hs te nac i ty  of 
a b r a n d  th a t s tan ds  un ch a l len g e d  a n d  
u n cha l len ge ab le  —  Ulysse  N ard in .  
In  S w i tz e r la n d  U ly sse  N a r d m  alo n e  
m a k e  m a r in e  c h r o n o m e te r s .  This  
un iq ue  pos i t ion  is d u e  to the ir  u n i ­
versal  r ep u ta t io n  as m a k e rs  of the 
w o r ld ' s  finest  m a r in e  c h r o n o m e te r s  
— a  rep u ta t i o n  off ic ia lly a t t e s te d  b y  
3 8 8 4  O b s e r v a to r y  Prizes.
Tccfay, U lysss  N a r d in ’s p ro d u c t io n  is 
no  lo ng e r  con f in ed  to the needs  of 
nav ies— you,  too , m a y  en jo y  the same 
h igh  s t a n d a r d  of precis io n  w i th  a 
watc.h tha t b e a r s  the nam e  of  Ulysse  
N a r d in .

u l y s s e / n a r d i n

I 'o r  f u r t h e r  in fo rm a t io n ,  p le a se  w r i t e  to : ULYSSE N ARD IN  S.A. , M a n u f a c t u r e  de 
M o n t r e s  et C h r o n o m è t r e s ,  Le Loc le  ( S w i t z e r l a n d ) .



COOKE TROUGHTON & SIMMS LTD
BROADWAT COURT. WESTMINSTER S.W.I.

Distributors for

W ESTERN  EU RO PE A N D  CERTA IN  D EPEN D EN T TERRITO RIES A N D  
IN D IA ,  P A K IS T A N , C E Y L O N ,  B U R M A , A N D  M A L A Y A ,

n * s- “ T{ * ■'

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 

TELLU RO M ETER (Pty) Ltd - Rustica House * Main Road * Plumstead * Capetown



NEW METEOROLOGICAL 

INSTRUMENTS
designed and accepted by world-recognized Experts

RECORDING BALLOON THEODOLITE,
G eorgi Model, complete w ith  m echanical  p r in te r .  H ig h  accuracy, 
com pac t a n d  easy to h and le  ; for land or sh ip  use. T he  m os t versatile  
T heodoli te  m anufac tu red .

CLOUD CEILING METERS, AUTOMATIC SCANNING AND  
RECORDING TYPE,

T he m os t  advanced design  available .  Uses im p u lsed  l ig h t  for 
accura te ly  recording cloud h e ig h ts  a t low or h igh  a lt i tudes .

RADIATION BALANCE METER,
A lb rec h t -W a g n e r  ty pe  — e ither  record ing  or in d ica t in g  models 
availab le .  A pproved  by In te rn a t io n a l  R ad ia t ion  Com m iss ion.

PALINGRAPH,
A m ult i -p rob e  record ing  device u s in g  th e  new sweep balance p r inc ip le  
for h ig h  accuracy. D esigned  to w i th s ta n d  severe v ibra tion  or shock 
on sh ip  or for field w ork. W il l  indicate  up to 18 different poin ts .  
M ay be used  for reco rd ing  temperature ,,  p ressure ,  voltage, etc.

PORTABLE HIGH PRESSURE HYDROGEN GENERATOR,
Georgi Model, designed  for field w ork  w here  bott led  cy linders  of 
h y d ro g en  are  not available .  Used for balloon or R adio  Sonde work.

AUTOMATIC POLLUTION METER, RECORDING TYPE,
Dr. Effenberger Model — used for sa m p l in g  and  t r a p p in g  po l lu ta n ts  
on a g reased  d ru m  g iv in g  a v isual  ind ica tion  of volum e of po llu tan ts  
d u r in g  a f ixed t im e  cycle.

OZONE RADIO SONDE,
N ew  in s t ru m e n ta t io n  developed by the  M ax  P lanck  In s t i tu te  for 
s t ra to s p h e re  use in m e a s u r in g  ozone. These in s t ru m e n ts  are  now 
be in g  d is tr ib u ted  world-wide as p a r t  of th e  I .G .Y . p ro g ram .
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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, either in 
English or French, and addressed to

The President of the Directing Committee of the 
INTERNATIONAL HYDROGRAPHIC BUREAU 

Quai des Etats-Unis,
MONTE-CARLO.

(Principality of Monaco)

They should reach the Bureau not later than 31 January or 31 July 
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 » (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.
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