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INTERNATIONAL HYDROGRAPHIC BUREAU SPECIAL PUBLICATION 39

RADIO AIDS
TO MARITIME NAVIGATION AND HYDROGRAPHY

Supplementary Papers to S. P. 39 
and

International Hydrographic Review Supplements

In 1956 the International Hydrographic Bureau issued Special Publication 39 
entitled Radio Aids to Maritime Navigation and Hydrography. This volum e described 
radio systems and instruments used in navigation and hydrographic surveying, and 
contained the follow ing chapters and sections :

CHAPTER I. —  Speclrum and Propagation of Radio Waves :
1. Frequency Spectrum of Electromagnetic and Radio Waves; 2. Propagation of Radio 
Waves.

CHAPTER II. —  Radio Systems used in Maritime Navigation :
1. Radio Direction-finding; 2. Loran; 3. Decca; 4. Consol.

CHAPTER III. —  Radio Systems used in Hydrographic 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. Operational Reports.

CHAPTER VI. —  Reports on Use of Radio Systems in Hydrography :
1. Decca; 2. Shoran; 3. EPI; 4. Raydist; 5. Lorac; 6. Rana.



The French edition contains v i i i  +  481 pages, and includes 223 figures of which 50 are full- 
page illustrations; this volume is available at $ 8.00 per copy. The English edition is out of print.

** *
Owing to rapid technical developments in this field, the Bureau is revising SP 39, dividing 

it into two publications entitled : Supplementary Papers to SP 39, and Supplements to the 
International Hydrographic Review.

SUPPLEMENTARY PAPERS TO SP 39
The first papers, already published, and those in preparation contain new sections 

concerning recent instruments and revised sections resulting from current improvements; the 
last papers to be published will reproduce the sections which do not require amendment. 
Together the papers will make up the new edition of SP 39. A loose-leaf binding will enable 
future ready revision.

Already published :
Paper 1 :  Tellurometer and Micro-Dist (about 40 pages), price $1.00.
Paper 2 : Raydist, Hydrodist, M. P. F. S. (Microwave Position-fixing System) and Der- 

veaux (about 70 pages), price $ 2.00.
Paper 3 : Decca in Hydrographic Surveys, Lorac, Rana and Hi-Fix (about 90 pages), 

price $ 2.50.
P aper 4 :  Decca in Navigation, (about 30 pages), price $1.00.
Paper 5 : Loran (about 60 pages), price $ 2.00.
P a p e r  6 : AGA Geodimeter (about 25 pages), price $ 0.70.
P aper 7 : Shoran and EPI (about 45 pages), price $ 1.20.

The publication of later papers will be announced in the International Hydrographic 
Review  and the International Hydrographic Bulletin.

SUPPLEMENTS TO THE INTERNATIONAL HYDROGRAPHIC REVIEW

These Review Supplements contain reports from hydrographic and other organizations 
on instrument applications. They are intended to complete and later replace similar material 
in Chapter VI and a section of Chapter V of SP 39. Also included is a bibliography of reports 
reproduced elsewhere and of literature.

This series of Supplements to the Review may be considered as a supplement to the basic 
special publication.

The Supplements appear once or twice a year at unspecified dates, usually between issues 
of the International Hydrographic Review. The price varies according to the size of the volume.

Already published :
V o l u m e  1, October 1960 (about 150 pages), price, $ 5.00.
V o l u m e  2, October 1961 (about 150 pages), price $ 5.00.
V o l u m e  3, November 1962 (about 100 pages), price $ 3.00.

Later Volumes will be announced in the International Hydrographic Review  and the 
International Hydrographic Bulletin.

Conditions of sale of International Hydrographic Bureau publications are as follows •.
Orders may be sent either to a bookseller or direct to the International Hydrographic Bureau, 

Quai des Etats-Unis, Monte-Carlo (Principauté de Monaco). Owing to exchange fluctuations, prices 
are quoted in U. S. dollars. Packing and shipping expenses are extra.

A reduction of 30 % on the list prices is allowed to book-sellers. The same reduction is granted to 
government offices and to naval or merchant marine officers of States Members of the Bureau, provided 
the order is sent direct to the Bureau.

Payments to the International Hydrographic Bureau may be made by international money order; 
by cheque payable in Monaco; by transfer to the International Hydrographic Bureau’s account at 
Barclays Bank Ltd, Chief Foreign Branch, 168 Fenchurch Street, London E. C. 3; or by transfer to 
the International Hydrographic Bureau’s account at Barclays Bank D. C.O., 120 Broadway, New York, 
N. Y. Postage stamps or cash are not accepted.
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SONAR EQUIPMENT BY EDO is recognized the world over as the finest 
hydrographic equipment available — accurate, reliable, ruggedly built.

NEW EDO MODEL 9006 TRANSISTORIZ
ED DEPTH RECORDER can be used as 
« through-the-ice » sounder, as helicopter- 
towed sounder and for all exacting survey 
jobs in any water to 460 fathoms, in vessels 
or ’copters travelling at speeds to 30 knots.

_.... cmçf

u l i f

AN/UQN-1E. EDO MODEL 185 DEEP 
DEPTH SOUNDER, developed ori
ginally for U. S. Navy, is now in 
quantity use by U. S. and other navies 
as well as commercially. Records 

accurately to 6,000 fathoms.

Û »

AN/BQN-4A. EDO MODEL 578 SURVEY DEPTH RE
CORDER (formerly Model 555) is versatile unit for 
measuring depth in relatively shallow waters — to 230 
fathoms. Ideal for deep depth penetration and general 

survey.

EDO MODEL 400 STRATAGRAPH. Unique 
sonar unit penetrates and records strata form
ations underlying beds of rivers, lakes, coastal 
waters. In wide use to determine layers at 

which drilling foundations can be set.

EDO CORPORATION, College Point 56, L. I., N. Y., U.S.A. 
In Canada :
EDO (CANADA) LTD., P. O. Box 97, Cornwall, Ontario 
Export Sales and Service :
AEROMARI TIME, INC., 2008 Hillyer Pl., NW, Washington 
9, D.C.



LORAC - A Decade of Experience 
in Hydrographic Survey Control

Operational tests of the LORAC system by the U. S. Navy Hydro- 
graphic Office in various parts of the world during 1951 and 1952 
established its suitability for hydrographic survey control. From 1952 
to the present, numerous LORAC networks have been delivered to the 
U. S. Navy Hydrographic Office and have been used for world-wide 
operations supervised by Seiscor engineers.

The success of LORAC can be attributed to several factors. The 
accuracy achieved is greater than the specified requirement. The equip
ment is unitized and ruggedized to provide a high degree of portability. 
The units are of such size and weight as to be transportable by a small 
helicopter. Thus, with this equipment it is possible to set up shore-based 
transmitting stations at heretofore inaccessible points.

Because of its compactness and rapid installation time a network can 
be moved easily from one location to another and can be maintained with 
a minimum of trained personnel. The extensive coverage of a LORAC 
network reduces the total number of equipment moves required in 
surveying large areas.

In a recent LORAC-controlled survey more than 30,000 miles of 
soundings were completed in less than 2,400 hours of operation.

Seismograph Service Corporation
BOX 1590 • TULSA, OKLAHOMA, U.S.A. 

l o r ac  s e c t i on



POSITION 
PINPOINTED
BY

RAYDIST

MINIATURIZED
TRANSISTORIZED

RAYDIST
T hese  com pact re lay s ta t io n s  are 

e a sily  transported  from  one  site 

to a no the r in a station  w agon, 

sm a ll launch, or helicopter and 

can be se t up b y  one person  in 

on ly  a few m inutes.

Located  in a m ov in g  ve sse l or 

a ircraft, th is  R a yd is t  Po sition  

Ind icator fu rn ish e s  co n t inu ou s 

a u to m a t ic  p o s i t io n  d a ta  in  

term s of d irect d istance  to 

each  of two fixed  re lay stations.

IN HYDROGRAPHY, OCEANOGRAPHY, 
MARINE NAVIGATION, SHIP TESTING, 
DREDGING, AND CABLE LAYING

Sensitivity to  {/3 meter, repeatability to  a few meters at 
ranges o f 100 to 250 m iles! Raydist, the world’ s most pre
cise radio location system is highly accurate, yet lightweight, 
portable, and versatile, and is not lim ited to line-of-sight 
operation.

V irtually an all-weather system, the high-powered Raydist 
operates at ranges in excess of 250 miles during daylight 
and 100 m iles at night. Miniaturized Raydist Stations are 
available for ranges up to 25 miles. The Miniaturized Sys
tems are completely transistorized and battery powered, 
offering the utm ost in portability.

Both the High-Powered and Miniaturized Raydist Systems 
o ffe r the greatest accuracy in radio-location systems and 
are simple to  operate. Raydist requires no monitoring, chart 
correction, or area calibration. Antenna pointing and stabi
lization are elim inated. Plug-in type modular construction 
o f sub-assemblies assures maximum serviceability and 
s im plifies maintenance.

NOW AVAILABLE is the new compact, transistorized Raydist 
Buoy Station — completely self-contained and weighing 
only 45 pounds. Ideal for sea search and marine salvage 
operations.

For complete in form ation write or c a l l. . .

—

HASTINGS-RAYDIST me.
HAMPTON, VIRGINIA • PArk 3-6531

NOW BLE RAYDIST EQUIPMENT O N  LEASE OR RAYDIST WITH 

TRAINED CREWS FOR SPECIFIC PROJECTS



Marine Terminal 
of the 

Esso Refinery 
Milford Haven

All preliminary hydrographic survey work in 
connection with the new Esso Refinery at 
Milford Haven was carried out by Kelvin 
Hughes acting on the instructions o f the Esso 
Petroleum Company, Ltd. The MarineTerminal 
shown here has been designed to handle two 
ocean-going tankers o f up to 100,000 tons 
deadweight and an outgoing coastal tanker o f 
up to 5,000 tons deadweight simultaneously. 
Hydrographic surveys o f every description are 
undertaken by Kelvin Hughes. Specialist 
Surveyors, using the most modern equipment, 
are available for surveys anywhere in the world.

S.  S m i t h  &  S o n s  ( E n g l a n d )  L t d .

( S )  K ELVIN  HUGHES D IV ISIO N
St. Clare House, Minories, London, E.C.3

• - ' •• ••

Telephone : Royal 8 7 41 Grams : Marinst Phone London 

Cables: Marinst London-EC3



W & T THERMARINE RECORDER

FOR RELIABILITY

AT SEA OR ON SHORE

SPECIFY

WALLACE & TIERNAN

W &  T RANGE LIGHT

Consistent, accurate performance 
is as vital in shore lights as it is 
in pressure instruments for ocea
nographic research. W  &  T's ex
perience in building marine relia
b ility goes back more than 30 
years. The Wallace &  Tiernan 
name means trouble-free service 
under rugged conditions.

W & T  250 M M  MARINE 
LANTERN

W & T  THERMAR INE  RECORDER
So small and compact that it can be hand-operated from a small launch, this instrument gives tempe
rature versus depth readings at accuracies of ±  1 % full-scale range. Three models are available with 
depth ranges of 200 ft (60 m), 450 ft (135 m), or 900 ft  (270 m). They each cover a temperature 
range of 28 to 90°F (— ■ l° to  +  30°C).
Operation is simple. You insert a smoked glass slide in its holder, lower the Thermarine Recorder to 
desired depth A stylus traces the depth-temperature line. Because hysteresis is negligible, both up and 
down traces usually coincide. When the instrument is recovered, you read the slide against a grid, 
specially calibrated for your instrument only.

W & T  RANGE LIGHT
This modern range light gives high candlepower from low wattage. Fiber glass and stainless steel 
construction resists corrosion. Light weight (28 lb), rifle-type aiming sights, and a simple leveling 
adjustment assure ease of installation.
Each range light comes with a 4- or 8-place lampchanger. When one lamp burns out, another auto
matically takes its place. You get many months of unattended, reliable service. Battery life can be 
extended by adding a W  &  T Sun Switch.
To mark channel entrances ... to know your lights are burning ... specify Wallace &  Tiernan FA-240 
Range Lights.

W & T  250 mm M A R IN E  LANTERN
Modern plastics are replacing glass in lens design. This brand-new marine lantern has a 250 mm 
acrylic plastic lens which gives twice the candlepower output of a 200 mm pressed glass lens. This 
means greater visibility range. For easy installation, plastic and aluminium construction make this 
FA-250 Lantern one-tenth the weight of a conventional lantern.
The FA-250 Lantern uses either a 4- or 8-place lampchanger for automatic operation, long, unatten
ded service periods. If a W & T  Sun Switch is added, service periods can be extended up to 40 % . 
Power comes from either a battery or a 115 V  a-c source. Add colored or clear condensing panels, 
and you can change this light from 360° omni-directional to a bi-directional range light.
Wallace &  Tiernan's other electric aids to navigation include fog horns, flasher mechanisms, buoys 
and beacons. Free details from Dept. 63. BL.

WALLACE & TIERNAIM INC.
2 5  M A I N  ST R E ET ,  B E L L E V IL L E  9 ,  N E W  J E R S E Y



here are a few

f------------• Norwegian Polar Institute

□ Richard Costain Limited (Civil Engineers)

1.....m l United States Navy
i :n Shell-BP Nigeria

S.S. France
Westminster Dredging Co. Ltd.

H Z . Kelvin Hughes Hydrographic Surveys
George Wimpey Ltd.

CD British Ministry of Aviation
Royal Navy

— s British Shipbuilding Research Association

C / D Vickers Armstrong Shipbuilders Ltd.
Micoperi Italy

C X ) Finnish Board of Navigation
Dutch Waterways Authority

C D Department of Mines, Canada
Canadian Hydrographic Office
Mersey Docks and Harbour Board
Calcutta Port Authority

Q J
U.S. Coast and Geodetic Survey
National Defence Agency, Japan

Z D
India Oil & Gas Commission
James Dredging Co. Ltd.

HI FIX uses are many
S U R V E Y - here are a few

A C C U R A C Y D REDG ING  • C IV IL  E N G IN E ER IN G  • HYDROGRAPHIC &
E L E C T R O N I C GEOPHYSICAL SURVEYS • S H IP 'S S P E E D  & M A N OEU VR IN G

P O S IT IO N TRIALS • SALVAGE • U ND ERW A TER CONTROL
FIXING

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 0 N D 0 N



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

Pub lishes a Technical Review  on 
M arifim e  and  A e ria l N av iga tion  

entitled :

n a v ig a tio n
which is issued quarterly

^  Membership. —  Applications should be addressed to the Secretary- 
General. They are decided by the Council. Membership in the French 
Institute o f Navigation automatically ensures regular delivery o f the 
Review.

Dues. —  Annual rates are as follows :
—  Active M e m b e r......................................................  34 NF
—  Associate Member (resident abroad) ...............  37 NF

A  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.



C A B L E :  K A H L S I C O  
S A N D I E G O

PHONE: 
HICKORY 4 - 5 9 4 4

K A H L  S C I E N T I F I C  I N S T R U M E N T  C O R P .
EL CAJON. CALIFORNIA U. S. A.

B r a n c h - 1 3 4  W . 2 6  S t  N ew  Yo r k  1. N. Y. ( W A tki n s  4 - 5 6 3 0

INSTRUMENT SALES PROGRAM

OCEANOGKA?
B A C T E R IA L  B O T T O M  S A M P L E R S
B A T H Y T H E R M O G R A PH S (te m p e ra tu re , p r e s s u r e  r e c o rd in g )
BT  BO O M S, SH E A V E S, W INCHES 
B IO LO G IC A L  B O T T L E S  (g la s s ,  p la s t ic )
B O T T L E S  (P y r e x )
B O T T O M  IN D ICATO RS (b a ll b re a k e r s )
B O T T O M  S A M P L E R S  (B e rg e -E k m a n , D ie tz -L a F o n d , E m e r y , o ra n g e p e e l , sn a p p e r , s c o o p f is h ,  e t c . )
B U R E T T E S , KNUDSEN
C A M E R A S  (b ottom  tr ip p in g , fla sh  la m p , Ew ing m od e l)
C A R B O N -1 4  IN STRU M EN TA TIO N  
CL IN O M E TE R S  (in d ica tin g , r e c o rd in g )
C O M E -A L O N G  W IRE G RIPS 
C O N D U C T IV IT Y  M E TE R S  an d  C E L L S
CORING D E V IC E S  (g ra v ity , hand, p is to n  ( la r g e ,  p o r ta b le ))
CU RR E N T  M E T E R S  (E km ann , F je ld s t a d , G e m w a re , p ygm y ; in d ica tin g , p r in tin g  ; m u ltip le )
D E P T H  IN D ICATO RS and R E C O R D E R S  
D EPRESSO RS
DRED G ES (b io lo g ic a l ,  E m e ry , p ip e , s c o o p ,  t r ia n g u la r , e t c . )
F IL T R A T IO N  T O W E R S  (s in g le , m a n ifo ld  ; f o r  C ^  w ork )
F LO W  M E T E R S  (plankton n e t , w /iter  v e lo c it y  ; c o u n te r , d ia l ; p y g m y, re g u la r )
G LASS A P P A R A T U S  (s ta n d a rd , cu s to m  built)
H Y D R O G R A PH IC A L  T A B L E S , KNUDSEN 
H Y D R O M E T E R S  (sa lin ity , s p e c i f ic  g ra v ity , e t c . )
HYDROPH O N ES
H Y D R O ST A T IC  O P E R A T IN G  D E V IC E S  (depth a d ju sta b le )
IN CU BATO RS (c o m p a ra t iv e  p r o d u c t iv ity  type f o r  C : " w ork )
M ESSENGERS (g a te , sp lit , s p r in g , e t c . )
N E T  RELE A SIN G  D EVICES
O RAN GE P E E L  BU CK ETS
P IP E T T E S , KNUDSEN
P LA N K T O N  CEN TRIFU G ES
P LA N K T O N  N E T S  (a ll d ia m e te r s , a ll ty p es)
P LA N K T O N  N E T  BU C K E T S (p lankton , fish  eg g s )
P LA N K T O N  IN D ICATO RS and S A M P L E R S  (H ardy  ;  a u tom atic  C la r k e -B u m p u s , L am on t m u ltip le  net, high sp e e d  Is a a c s -K id d , e t c . )  
P R O D U C T IV IT Y  K ITS, C AR BO N  -  14 M E TH O D  (in clu d in g  a ll a c c e s s o r y  in stru m en ta tion )
PU B L IÇ A T IO N S  (K nudsen ’ s C h lo r in ity  D e te rm in a tio n , H y d ro g ra p h ica l T a b le s ,  T itra t io n  In stru ctio n s  (fre n ch ) ; P ro d u ct iv ity , e t c . )  
RAD IATIO N  M O N ITO RING  D E V IC E S , N U C L E A R  (a ir ,  w a te r  ; con tin u ou s, d iscon tin u ou s)
RELE A SIN G  D E V IC E S (c a b le ,  n e t , e t c . )
S A L IN O M E TE R S
S A M P L E R S , HIGH SPE E D  (p lankton , w ater)
SAND S E T T L IN G  ST O PCO CK S and TU BE S 
SECCHI DISCS (r e v e r s ib le  ; b la ck -w h ite )
SLIDE R U L E S , O C E A N O G R A P H IC , C IR C U L A R  (co n d u c tiv ity , depth, te m p e r a tu r e , w ir e  a n g le , e t c . )
SN ATCH  B LO CK S
STAN D AR D  SEA W A T E R  (C openhagen )
SUBM ARIN E P H O T O M E T E R S  (s in g le , dou ble  m e te r  ; d i r e c t ,  s c a tte r e d  ligh t s e n s o r s )
T H E R M O M E T E R S  (d e e p -s e a  r e v e r s in g  (p ro te cte d , u n p ro te cte d ), f is h e r y , m e t e o r o lo g ic a l ,  su r fa c e  ; e le c t r ic a l)
T H E R M O M E T E R  F R A M E S  (b u ck e t , d e e p -s e a  r e v e r s in g ,  s e l f - r e v e r s in g ,  su r fa ce )
T ID E  GAUGES (e le c t r i c a l ,  m e ch a n ica l, r e c o rd in g )
T IM E  D E L A Y  BUOYS 
T U R B ID IT Y  M E T E R S  (s u b m e r s ib le )
W A T E R  B O T T L E S  (cu p , f la p p e r ,  r o ta r y  v a lv e , s to p p e r  ; F ja r l ie ,  G em w a re  (s tan d ard  im p ro v e d ) , K e ra m e re r , N an sen , S ig sb ee ) 
W A T E R  E V A P O R A T O R S
W A T E R  L E V E L  IN D ICATO RS and R E C O R D E R S
W A T E R  S AM PLIN G  B O T T L E S  (c o a te d  m e ta l , g la s s ,  p la s t ic )
W INCHES (b a th yth erm ogra p h , ha n d , m o t o r iz e d ,  o ce a n o g ra p h ic )
W IRE A N G L E  IND ICATO RS
W IR E , O C EAN O G R APH IC (g a lv a n ize d , s ta in le ss  s t e e l  j b a r e ,  ny lon  c o v e r e d )

SERVICES AVAILABLE FOR CUSTOM 
INSTRUMENTATION



First to double the Cape o f the
4 000  Ôbservatory Prizes

Ulysse N a rd in 's  honours list is fa r  ahead o f 
a ll  o thers in the Swiss W a tc h m a k in g  Industry. 
Ulysse N a rd in  are the on ly  Swiss m a n u fa c tu 
rers o f  m ar ine  ch ronom ete rs , supp ly ing  the 
A d m ira l t ie s ,  Governments, Sc ien t i f ic  Ins titu tes 
and Commissions, Shipyards and Shipping 
Com pan ies o f  60 Nat ions.

ULYSSE j NARDIN
Est. 1846 LE LOCLE (Switzerland)



LCPAUTC

COMPAGNIE GENERALE D’ELECTRONIQUE INDUSTRIELLE LEPAUTE
63, Boulevard Bessières — P a r i s  ( x v i D  

Tél. MAK. 950!»
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Catalogue sur demande 
Agence exclusive

S O C IÉ T É  W IL D  P A R IS
41, Avenue de Villiers - PARIS 17» - WAG. 83-99

KEMPTEN
BRYCRN

Limnigraphe type X.

Marégraphe type I.

Théodolite type T. II.

¢ 5 = = ¾ ¾  
Niveau type N. III.



Extend your distance measuring 
horizons with Cubic Electrotape
SHO RT DISTANCE OR LONG, compared 
with any other optical or electronic sys
tem, Cubic Electrotape makes possible 
faster, more accurate, more convenient 
surveying. Here’s why:

RELIABLE . . . You lose money when 
equipm ent fails . . .  you make m oney 
when it works. Electrotape works.

FULL YEAR W ARRANTY . . . Every Elec
trotape comes with a full year warranty, 
your assurance of quality, dependabil
ity and long life.

E L E C T R O N IC  K N O W -H O W  . . .  Electro
tape is made by Cubic Corporation, 
world leader in aerospace tracking.

M O RE T IM E  IN SERVICE . . . Should 
maintenance be required, there is less 
down time with Electrotape. The fac
tory guarantees to service your instru
ments in no. longer than 48 hours. Jet 
air freight cuts shipping time to hours.

CO M PLETE TR A IN IN G  . . . A complete 
course in operation and simple mainte
nance is provided to each Electrotape 
purchaser, saving time, money and error.

FINAN CING  AVAILABLE . . . Electrotape 
price is $6,040 each (two required). Ex
cellen t financing is available with 
monthly payments scaled to the user’s 
requirements. Also available on rental.

PARTIAL SPECIFICATIONS
Distances measured: 30 feet to 30 

miles
Tim e per measurement: 15 min. or 

less
Readout: In centimeters on a counter 
Special skill required: None 
Light or weather restrictions: None 
Accuracy: I centimeter plus 1 part 

in 300,000

For information 
on how easy it 
is to acquire 
Electrotape, 
write
Dept. B-191

CUBIC
C O R P O R A T I O N

S A N  D IE G O . C ALIF . 9 2 123



The Recorder Unit contains all operating con
trols, the precision recorder and keying mech
anism. A  fix line may be drawn on the chart 
paper electrically by a fix line switch. A  sliding 
window with protective guard permits notations 
on the chart paper immediately adjacent to the 
rotating stylus.

The Electronic Unit contains the transmitter, 
receiver, power supplies, and the 12VDC (or 
24 V D C ) to 118 V 60 cycle static power invertor. 
The 60 cycle invertor output is stabilized to .05% 
to drive the recorder mechanism at its stated ac
curacy. A  tuned reed frequency meter indicates 
the frequency of the 60 cycle source at all times.

N E W : TH E M O S T  ADVANCED DEPTH SOUNDER OF ITS KIND
Raytheon, who pioneered the depth 
sounder, now presents the new DE-723A, 
DE-723B portable recording Fathometer® 
depth sounder.

No other depth sounder answers so 
precisely the needs of oceanographic and 
hydrographic survey work: chart making, 
checking bottom contours of channels, 
reservoirs, dredging, pier construction, 
underwater pipe laying, sedimentation 
studies, any underwater survey work. 
We’ve fashioned it to the exacting require
ments of the U. S. Coast & Geodetic Sur
vey and other government agencies en
gaged in precise underwater survey work. 
One result is an accuracy of ± .2 5  feet 
( ± 3 " )  from 1 to 100 feet and .25% of 
indicated depth above 100 feet.

Through its inherently high accuracy, 
the DE-723A, DE-723B indicates bottom 
depth with an undeviating standard that 
permits later correction for temperature 
and salinity of water according to meas
ured values. This high accuracy derives 
from several distinctive features: a preci
sion power supply accurate 
to .05% in frequency, me
chanical precision in the 
recording system, uniform

magnetic keying of the transmitter, and 
electronic circuits to produce minimum 
shift in recorded depth with a change of 
receiver gain setting.

There are thus no adjustments for sa
linity and water temperature — since the 
variables these introduce would not allow 
depth always to be measured under the 
same controlled conditions. The depth 
sounder is calibrated for a velocity of 
sound in water of 4800 feet per second for 
an average sea water temperature of 59°F 
and salinity of 15 parts per thousand.

The D E -723A , D E-723B recorder 
reaches a total range of 250 feet or fathoms 
in 6 overlapping phases of 50 feet or 
fathoms each. Minimum range of one foot 
or less; chart paper active width 614". 
We’ve designed the 200 KC DE-723A for 
closest definition of bottom contours; the 
21 KC 723-B for fullest depth capability 
and penetration to the true bottom. Make 
a first sounding: write us for the complete 
DE-723A, DE-723B data sheet.

_ RAYTHEON AG 
RAYTHEONJ Alpenstrasse 1 

Zug/Switzerland
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PHOTOGRAPHY

EDGERTON, GERMESHAUSEN A GRIER, INC
BO STO N  . LA S  V E G A S  ♦ S A N T A  B A R B A R A

The EG&G Stereo Cam era System is com plete'y equipped 
w ith  its own, autom atically synchronized ligh ting  and a pinger posi
tioner which enables sk illed  operators to m aintain precise, o ff-bottom  
distance and achieve sharp defin ition  in 80-90% of the 500 exposures 
available per lowering. A ll components are sealed in pressure-proof 
housings to operate at depths to 12,000 meters and pressures to 
20,000 psi.

Other EG&G Oceanographic equipment: EG&G Seismic 
Boomer (a deep penetration sub-bottom  pro filing  sys tem ); EG&G 
Pinger Probe (h igh resolution shallow penetration bottom  and sub
bottom  pro file r fo r coastal waters). For in form ation on EG&G's design, 
m anufacturing and survey capabilities, contact Product Sales Dept., 
162 Brookline Ave., Boston, Massachusetts.

DEPTH; 1800 ft.
SUBJECT: Fur seal skeleton
LOCATION: North Pacipc
OPERATORS: Evans & Cardinalli 

(U. S. Navy Oceanographic Office)
FILM : Tri-X
CAMERA: EG&G CA-9
LIG H TIN G : EG&G LS-9
POSITIONER: EG&G Pinger
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F O R E W O R D

The International Hydrographic Bureau was founded in 1921 with the 
objective o f maritime security to be achieved through the standardization of 
the nautical chart and related publications, the improvement o f hydro- 
graphic survey practices, and in general the establishment o f a close and 
permanent association among all hydrographic services.

The International Hydrographic Review is published in January and 
July o f each year in both English and French editions. The Bureau 
welcom es articles on hydrographic, topographic, and photogrammetric 
surveying, radio aids, navigation and allied subjects, new instruments and 
equipment, new hydrographic ships and boats as well as articles on  the 
history and organization of hydrographic offices.

An honorarium o f  15 gold francs (about 5 U.S. dollars) per printed 
page o f 600 words will be paid for all original articles accepted, including 
tables and diagrams but excluding photographs. In addition the Bureau 
will, upon request, supply each author free o f charge with a total o f  50 
reprints o f his article in one of the two official languages o f the Bureau 
(or with 25 in English and 25 in French).

Articles should be in English or French, typewritten, double spaced, 
and if possible in duplicate. However, in order to achieve a well-balanced 
distribution o f subject matter in the various issues of the Review the 
Directing Committee reserves the right to print articles in an appropriate 
issue.

Deadline notice
January issue will close 1 August 
July issue on 1 February

Articles should be addressed to :
The President o f the Directing Committee, 

INTERNATIONAL HYDROGRAPHIC BUREAU,
Quai des Etats-Unis,

MONTE CARLO,
(Principality o f Monaco).

The Directing Committee are not responsible for statements 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 Inter
national Hydrographic Bureau.

Information concerning advertisements in the Review will be supplied on 
request.
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