
PROGRAMME OF LECTURES 

FOR HYDROGRAPHIC ENGINEERS INSTRUCTION

The Service Hydrographique o f "the French N avy has communicated to the International 
H ydrographic Bureau the programme of the various lectures delivered in view o f the 
instruction o f  H ydrographic Engineers during the year 1942-43.

The data concerning the programme o f instruction are given hereafter.

A . Lectures on Position Astronom y and Navigation. (1)

B. Lectures on Geodesy. (2)

C. Lectures on H ydrography and M arine Cartography. (3)

D. Lectures on Tides. (2)

E. Application o f Radîo-electricity and Acoustics to H ydrography. (4)

A. —  L E C T U R E S  O N  P Q S I T I O N  A S T R O N O M Y  
A N D  N A V I G A T I O N .

I. —  T H E  P R IN C I P L E S  O F  P O S I T I O N  A S T R O N O M Y .

1. Formulae o f Spherical trigonometry.

The fundamental form ula o f spherical trigonometry.
The 3 fundamental equations.
Solution o f triangles.
Borda’s form ula —  Napier’s analogies —  R ight angled triangles —  Differentiation 
o f the fundamental form ula —  Seeking favorable conditions.

2. Fundamental Definitions.

H orizontal co-ordinates —  horary, geographical, equatorial co-ordinates. —  R ela
tions between the various co-ordinates.
Star globe (Navisphere) —  Celestial Planisphere. .

3. Definition o f Time.

Sundry Tim es —  M ean time —  sidereal time.
Conversion o f  times.

4. Ephemerides. ,

Connaissance des Temps —  Sun Tables —  Moon, planets and stars Tables —  
Sundry tables.
Apparent position of heavenly bodies —  Aberration —  Parallax.
Stars Catalogues —  Reduction to day’s position.
Nautical Alm anacs —  A ir  Alm anacs —  Annuaire du Bureau des Longitudes.

5. The fundatnental problems relating to Position Astronom y.

Latitude —  Tim e —  Longitude —  Azim uth. .
A ccuracy required, suitable instruments —  methods pertaining to each instrument.

(1) Lectures delivered by Ingénieur hydrographe en C h e f  C h a v a n i e r .

(2) Lectures delivered by Ingénieur hydrographe en C hef G o u g e n h e im .

(3) Lectures delivered by Ingénieur hydrographe Principal A n t h o t n e .

(4) Lectures delivered by Ingénieur hydrographe de 1 ”  Classe C r o t j s s o n .



6. Astronom ical observations.

Principle o f Observation —  “ Eye and E a r ”  method —  Recording method —  per
sonal equation —  its determination.

' II. IN S T R U M E N T S .

7. Sextant —  Description — ■ Testing —  Adjustm ent —  Zero correction —  Observing.
Errors o f the Sextant —  Apparatus fo r Testing sextants.

8. —  Altitude position line —  Details of observation —  Sights reduction —  Calculations
■— • Bertin’s Method —  Simultaneous altitude position lines —  The f ix  at Noon —  
Meridional observations —  Circummeridional observations —  Circumzenithal ob
servations (pro memoria) —  Sun observation —  observation o f 1st and 2nd m agni
tude crepustular stars, o f the Moon, o f the planets.

9. A rtificial horizon — . Description —  installation —  trough — ■ mercurial trough —  Altitude
position line — ■ M eridional observation —  Tim e and Latitude by means o f equal 
altitudes —  Circummeridional observations.

10. Theodolite. —  Description —  levelling —  testing the axes perpendicularity —  colli
mation —  Adjustment —  Errors o f the theodolite.

11. A zim uth by means of the theodolite —  Sun azimuth through zenithal distances. —
azimuth by means o f the Pole Star —  A zim uth through disgressive circumpolars.

12. Latitude by means of the Theodolite —  Latitude by zenith distances —  Latitude by
equal altitudes —  Latitude by circummeridian observations —  Latitude by the Pole 
star. .

13. Tim e determination by means o f the theodolite —  Time by zenith distances —  Tim e
by equal altitudes.

14= 'Complete fixin g position by Talcott’s method.

15. Astrolabe. —  a) Principle and description —  Influence o f errors on the result o f
observations —  Prism  —  Telescope —  extra thin layer mercury trough.

b) Setting'up —  Adjustm ent — ■ Testing —  Observing method —  preparation 
o f  observations. ^

c) Reduction of observations —  Calculation for lines of position —  syn
thesis o f calculations —  graphic method —  Cauchy’s method —  Determination 
of position.

d) Re-determination o f stars o f erroneous position.

16. Transit Telescope. —  Description —  installation —  observations —  reversion —  lèvel
—  trunnions inclination —  inclination correction —  M eyer’s form ula —  M icrom eter
—  No collimation cross-line —  Repsold impersonal micrometer —  Staff —  Azim uth 
o f  the staff —  Calculation fo r the time or the right ascension of. a star.

17. Meridian Circle, —  Description —  installation —  observation —  nadir —  reversion —
microscope calibration —  Calculation for the latitude or the right ascension o f a 
star.

18. —  Chronographs. —  Button or push chronographs —  overtaking handle chronographs
—  Registering chronographs —  electro magnets — * oscillographs ■—  Desnetz 
signals. —  Boulitte recorders and polygraphs —  H ughes printing chronograph —  
M orse chronograph. •

III. T IM E  —  T I M E  M E A S U R E M E N T  —  T I M E  K E E P IN G . .

19. General. —  The first point of A ries —  its apparent motion —  sidereal and mean time
—  The international meridian —  origin o f  hour angles (time).
The International Tim e Commission —  T he Paris Observatory and associated ob
servatories. —  Chronometers error and the daily rate —  Comparisons —  apparatus 
for taking comparisons.



The principle o f isochronism —  the pendulum and the spiral —  Inventions by 
Galileo, Le R oy and Philipps.

20. Time keeping machines —  Chronometers. —  Description — ■ Constituent parts —  Spring
balance —  spring detent escapement? —  clock w ork —  upper and lower pivots —  
H orizontal calibration, calibration for inclination and temperature —  contact chro
nometers.

Watches. —  Description, spring balance —  Term inal curves —  compensation 
balance —  lever anchor escapement —  R ak lever adjustment.

21. Chronometers Competitive Testing. —  Rules followed in France and in foreign coun
tries —  Elim inating rates.

22. Clocks. —  Pendulum clocks —  Balance for temperature —  gridiron —  mercurial —
invar — ■ bamboo —  grasshopper —  escapement —  weights. —  Electric winding 
clocks —  Constant pressure clocks —  Electricaly driven clocks —  Quartz stabilised 
clocks.

23. Time Keeping Methods. —  Tim e keeping by means o f clocks and chronometers —«
U se of the rates —  Exam ination by means o f comparative rates —  Service H ydro
graphique method. —  Determination of the error by astrononjical observations —  
Determination of the Error by W ireless time signals —  Autom atic and rythmic 
time signals. —  Tim e dots for mariners —  Distribution of the time in a country, 
in a town, in a building. —  Telephone —  Telegraph —  Loud spoken time signals —  
Controled electro magnetic clocks.

IV . T H E  L O N G IT U D E S .

24. Difference of Longitudes —  the International Greenwich m eridian,—  Fundamental Lon
gitudes —  Secondary longitudes —  Absolute longitude —  Difference o f Longitude 
determination —  Time transporting by ships, by aircraft, "by telegraph, by W /T . —  
Transm itting and Receiving time signal apparatuses. —  Longitude bench.

V . N A V IG A T I O N .

25. Use o f M ercator’s Chart*  —  M eridional parts — ■ orthodrome and loxodrome —  N a vi
gation problems.

26. Dead Reckoning Navigation. —  Dead reckoning —  drift —  magnetic compass —
variation —  deviation —  annual change — ■ the patent log —  walker’s log —  electric 
log —  pressure log —  H eavenly bodies rise and set —  amplitude — 1 twilight.

27. Astronomical Navigation. —- M orning fix in g  position —  Noon’s F ix  -—  M arcq St
H ilaire position line —  Altitude o f the Pole Star —  Azim uth of the Pole Star —  
Position F ix in g  Tables —  T raverse Tables —  Azim uth Tables. '

Navigation without horizon —  Gyroscope Sextant —  Bubble Sextant.

28. Coastwise Navigation. —  F ixin g position by bearings —  F ix in g  position by subtended
angles —  station pointers —  selection o f the position,,case o f  systematic error, case 
o f accidental error. .

A ir  Navigation. —  Radiogoniométrie bearings —  their correction —  Lecocq method.
—  Radiodrome —  Littrow ’s Chart.

'  P R A C T I C A L  T R A IN IN G . .

1 .  Manipulations during theoretical lectures. —  Sextant —  A rtificial horizon —  Theodolite
—  Astrolabe —  Meridional Circle —  Gyroscopic sextant —  Bubble sextant.

2. Field  Training. — ■ Adjustment and Sextant observation —  A rtificial horizon (setting-up 
and observation) —  Theodolite : Adjustm ent and Sun observation —  Astrolabe : 

_ observation —  Transit C ircle : observation —  Rythm ic signals.



3. E ffic ien cy  Training. —  Sextant Sun observation (morning position line) —  Complete
fixin g position by means o f artificial horizon (morning position line —  meridional
—  evening position line) —  A zim uth by means o f theodolite and Sun —  A zim uth 
and Latitude by means o f  the theodolite and Pole Star —  Com plete A strolabe 
observation —  Transit C ircle observation —  Complete fixing position by means of 
the gyroscope sextant and bubble sextant. .

4. Calculations. —  Calculation o f the Sextant morning position line —  Calculation o f
the f ix  by artificial horizon observations —  Calculation o f  the azim uth by Sun 
observation —  Calculation o f  azimuth and latitude by the Pole Star — 1 Preparation 
o f  a tabulation and a list o f settings for the astrolabe —  Calculations resulting 
from  astrolabe observations —  Preparation o f  Transit Circle observations —  C al
culations resulting from  T ransit Circle observations —  A ir  navigation calculations-

B. —  L E C T U R E S  O N  G E O D E S Y .

I. P R E L I M I N A R I E S  : General information on applied geodesy.

1st P a rt — ■ M e a s u r i n g  I n s t r u m e n t s .

a) Constituent parts o f measuring instruments —  Level —  telescope —  limbs —  
verniers —  microscopes —  micrometers —  limbs illumination —  telescope illu 
mination —  diagonal eye piecc —  prismatic eye pieces — > reticules ■—  cross 
wires, fitting in new wires. >

b) A ngle measuring instruments. —  A zim uth Circle —  M icroscope Theodolites —  
V erniers Theodolites —  W ild  Theodolite. '

ç) Base measuring Apparatuses —  Jæderin W ire  —  Brunner’s Rulers —  Tapes.

d) L evels  —  Barthélém y —  W ild  —  Bourdaloue staves —  Swedish staves.

e) Topographic Instrum ents —  Goniom etry —  Stadim etry —  A ltim etry. ' ■

2nd Part. —  F i e l d  W o r k . >

Reconnaissance and M arking —  Land, Solar and optical signal m arks —  Base
measurement' —  A n gle measurement (angle method, horizon rounds method) —
Execution and plotting o f the stations —  Center reduction —  phase o f signals —
Supplementary Triangulation —  Sum m ary triangulation —  Geodetic levelling —
Geom etrical levelling.

3rd Part. —  G e o d e t i c  C a l c u l a t i o n s .

a) General —  Reduction o f  triangulation data —  T errestrial ellipsoid (form ulae —  
numerical values —  tables) —  Calculation o f  the arc o f meridian —  Change 
o f  ellipsoid. ,

b) Calculation'  in geographical coordinates —  Legendre Theorem  —  Calculation 
o f triangles —  Calculation of the geographical coordinates —  Form ulae o f  the 
geographic engineers ■—  Calculation o f  L i  and G i in terms o f :  L 0, G 0, azimuth 
and distance. —  Calculation o f  azim uth and distance in terms o f : L (), G 0 
and L i , G [ —  M ossard Tables —  H eights calculation. Reduction o f  bases to 
sea level.

c) Least square theory —  A n alytical theory —  Compensation in the case o f  a  
triangle, o f a quadrilateral.

d") Use o f rectangular coordinates —  Rectangular coordinates —  Problem  o f the 
traverse o f  the station triangle —  Calculation o f measured distances (bases de 
vitesse) —  Change o f system of coordinates (Triangulation'“—  rotation —  e x 
pansion).

e) Assum ed position method, (M éthode du point approché). —  U se o f  geom etrical 
position loci —  sensitiveness and accuracy o f geom etrical position loci —  P ro- • 
blem o f f ix  by resection —  Problem  o f f ix  by station —  Problem  o f f ix  by 
m ixed data —  D irect method — ■ B ack  bearings —  Reverse cuts method —  
Application o f the assumed position method in calculations by means o f rec
tangular coordinates and in calculation by means o f geodetic coordinates —



4th Part

5th P art

6th Part

ist Part

2nd P art

Influence o f errors —  E rro r on sighted points —  E rrors on known points — 1 
Influence o f intersection o f geom etrical position loci —  Graphic compensation 

—  Selection of the position,
f) Use o f an extended plane representation. —  D eform ation —  selection o f a 

definite plane representation —  Conform al representations —  Various systems 
of representation: usual geodetic rectangular co-ordinates, azimuthal, Lambert,, 
stereographie, Gauss conform al coordinates —  Relations between geographical 

' co-ordinates —  Serial development form ulae —  Projection Tables — 1 Calcu
lation o f Projection Tables —  use and interpolation o f Projection T ables —  
change o f projection system. -

—  C h a r t  P r o j e c t i o n s  — ‘ M ercator’s projection —  Loxodrom e —  Orthodrom e —  
M eridional parts and G ivry ’s correction on the sphere and the ellipsoid —  Bour- 
gonnier’s projection —  L ittrow  projection —  Radiodrome —  Principal projection 
used in cartography (according to Germain).

—  D y n a m i c  G e o d e s y  —  G ravity  measurement —  K ater’s pendulum —  D esfo r
ges pendulum —  Father Lejeay pendulum —  G ravity measurement at sea —  
W ening Meinesz apparatus —  Plumbline deviation —  the Geoid.

—  S u p p l e m e n t  —  i°) T heory o f observation errors —  2°) A zim uth determin
ation in view  of observing a star near the horizon by means of the azimuth circle.
—  Favourable conditions —  Selection o f  the Star.

P R A C T I C A L  T R A IN IN G . •

—  Use o f  Instruments —  A zim u th -C irc le : preliminary adjustment —  determin
ation o f the constants —  calibration. —  Execution of a station. —  M icroscope 
theodolite: preliminary adjustment —  calibration —  .Execution o f  a  geodetic le
velling. — ■ io ”  T heod olite: Execution of a station, measurement o f zenith angles. 
W ild G.M . theodolite: Execution o f  a station.
W ild  P.M . theodolite: Execution o f a station —  Execution o f a  geom etrical 
levelling —  Base measurement apparatus, demonstration o f use —  W ild  le v e l: 
Execution o f a levelling —  K ern tacheom eter: Execution of a traverse.

—  Calculations —  Reduction o f the principal stations carried out —  Calculation 
o f a geodetic triangle in terms o f  geographical co-ordinates —  H eights calcula
tion —  Calculation o f  a 5 kilom etres traverse with closure. —  Calculation o f  a 
measured distance (base de vitesse) —  Change o f origin in plane coordinates —  
Calculation by means o f  geom etric loci and calculation o f position by bearings. —  
Calculation by geometric loci, calculation of a position by the station (by the 
distance to the assumed approxim ate position and by reciprocal bearings cuts) —  
Calculation by geom etric loci: calculation o f a mixed position —  T ransform ation 
o f  geographical co-ordinates into rectangular co-ordinates and reciprocal trans
form ation (usual coordinates, coasts o f France). —  Same problem (azimuthal 
co-ordinates, Indo-China). —  Same problem (Lambert coordinates, A lgeria). —  
Laying out o f meridians and parallels on a plotting sheet —  Transform ation o f 
a  S.H . position into an S.G. Lam bert position and reciprocal transform ation 
(coasts of France). —  Calculation of a M ercator’s net.

C. —  L E C T U R E S  O N  H Y D R O G R A P H Y .

S u r v e y s  i n  G e n e r a l . .

The Surveys : W ork  common to all surveys —  W o rk  special to H ydrograph y : 
Geographic position o f  the origin —  base —  orientation —  L arge scale sur
veys —  small scale surveys —  Precision surveys —  Deep sea surveys —  
Bathym etric soundings.

Starting point o f  a Survey : O rigin  —  base —  azimuth.



The triangulation : Necessity o f a triangulation appropriate to the dimension o f 
the survey —  T he preparation of the field —  M arking o f the field  —  T he 
M a rk s : description and mounting —  M ultiplication o f fixed positions by theo
dolite stations —  Floating beacons —  lines and syslems of floatin g signals —  
description and anchoring —  Floating beacon triangulation —  taught w ire 
distance measurement.

The Controls : The system o f  rectangular co-ordinates —  T he notion o f cuts 
(gisements) —  the network o f  projection plotting sheets and the plotting o f 
stations on the sheets —  Scales o f Surveys and limits o f adjacent sheets. —  
The various kinds o f  projections and plotting sheets.

Surveys without triangulation : Running surveys —  The hydrographic engineer’s 
problem —  Roadstead survey by azimuth and distance —  mast-head altitude —  
range finder —  Stations at sea —  magnetic and astronomical bearings —  angles 
by circle (sextant) —  Photographic traverse —  Natural controls on photographs
—  Geodetic polygonals —  C ontrol astronomic positions —  E xp lorin g survey in 
secondary rivers.

T i d e s  i n  g e n e r a l  : '

The setting up o f  tide-poles : hydrographic levelling, control, observations. —  
T racin g of curves — 1 Determination of the zero o f soundings —  use o f F ave  mare- 
graph for establishing the data o f concordance —  A reas a f  sim ilar corrections —  
Provisional tide curves for sounding correction —  T ide tables (yearly).

S o u n d i n g s  - F i x i n g  t h e  P o s i t i o n  :

F ix  at sea by means o f magnetic bearings —  by astronomical bearings —  by sub
tended angles —  by objects in range —  Standard compass fo r bearings determination
—  B orda’s reflecting circle —  hydrographic circles —  180° circles (description —  
dismounting —  remounting —  adjustment —  calibration) —  Form ula fo r horizontal 
angle reduction —  Dead reckoning sounding —  Soundings by astronom ical position
—  Combination o f the various data and determination o f the most probable track —  
Sound ranging — • Selection of points for fix in g  station position: sensitiveness •—  
Resection angle.

S o u n d i n g s  - D e p t h  d e t e r m i n a t i o n  : . ■

Sounding lines : hemp lines — ■ fla g  line-—  metal wires —  piano w ires —  m arking 
' o f  lines —  registering sheaves —  line correction —  expansion of lines —  inclin

ation o f the lead line —  curvation o f the lead line into water.

Plum b zveights : O live lead —  Fish lead (plomb poisson) —  M arti depth recorder 
descent o f lead into water —  use of lombs —  Sounding rod.

Sounding devices : hand-lead —  sounding chains or chair —  trolley sounding 
(Fave system) — ■ Counterpoise sounding (Som m erville system).

W inches : Sounding winch —  E lectris winch —  Sounding machine.

Sounders : Thom son sounding machie —  W arluzel sounding machine —  Lucas 
sounder —  Sonic and ultra-sonic sounding machines —  Pneumatic sounders —  

Piezom etric sounders.

C a r r y i n g  o u t  o f  S o u n d i n g s  :

Preparation : System  of sounding lines —  ranges —  subtending angle arcs and 
other systematic arrangements —  Preparatory projection sheet —  boat pro
jection sheet. ,

Sounding system : rowing boat sounding —  steam launch sounding —  motor 
boat sounding —  main ship soundings —  echoscope sounding —  deap sea 
soundings —  Form ation o f  sounding parties —  function o f the personel —  
nature of bottom —  Sounding record book —  record book keeping.

P l o t t i n g  S o u n d i n g s  :

Station plotting : Plotting sheets — 1 V ernier protractor plotting — ■ divided per
pendiculars —  auxiliary lines —  auxiliary circles —  diagram s —  doubling 

plotting —  additional parts —  station pointer.



Lettering o f soundings : Lettering plotting sheet —  Station transfer tracing —  
reduction o f soundings —  U .S . diagram s —  Echoscope soundings —  T ransfer 

' o f sounding stations — ■ distribution between stations —  Sounding sheets —  
Sounding lettering —  positive and minus (negative) soundings —  outlining 
o f depth curves from  meter to m eter —  Selection o f soundings tracing.

Sounding 'Control.: Control cross lines, statement o f  divergencies , '—  errors 
research.

9 —  S pf-c i a l  S e a r c h  f o r  R o c k s  a n d  S h o a l s  :

Search by inspection : Indicative signs o f existence of rocks —  favourable cir- v 
cumstances fo r the search —  ripples indication.

System atic Search : Selection o f soundings to be searched for, resection net and 
sounding multiplication —  Preparation for the search —  C arryin g out the 
search —  Plotting of the search —  R ock m arking —  Rock m arking sheet.

10 —  S w e e p i n g .

Towed sweep at constant immersion —  principle o f the prism —  submarine sentry 
D escription o f gear —  working.

1 1 - 1 2  —  H y d r o g r a p h i c  S w e e p .

A m erican sweep, light Brunei sweep —  rigid finnish sweep —  Preparation o f sweep 
strips —  C arrying out the sweeping, book keeping —  Depth control —  plotting.

1 3 -14  —  T o p o g r a p h y .

F ixin g  position : methods, stations —  Intersection —  radial sights —  traverse —  
resection. —  Theodolite —  description —  dismounting and remounting pieces —  
D ivided poles (mires parlantes) —  stadias —  measuring chains —  plane table 
and declinator —  Levelling alidade — ' Eclim eter ruler —  holometric alidade —  
M ethod o f  inverted cock hats.

The system o f topography : Theodolite topography —  parties —  record book —  
functions o f the personnel. —  C irc le  topography —  parties —  record book —  
functions of the personnel. —  B oat topography —  parties —  record book —  
functions o f the personnel —  boat anchoring —  special staves. —  R ock topo
graphy, parties —- execution —  R ock elevations —  plotting —  drafting. 

Sketches and Photographs : Conventional symbols —  sketch standardising —  indi
cation o f stations and staves positions — ■ Scale o f the sketch —  U se o f a 'r  
photographs —  indications to be m arked on the field.

The plotting o f  topography : Construction plotting sheet —  D ra ftin g  plotting 
sheet —  station plotting —  staves plotting —  use o f  air photographs —  R esti
tution —  anharmonic pencil o f rays —  height correction —  topographical 
d raftin g  —  conventional sym bols and colours.

15 —  P l o t t i n g  S h e e t s . "

T he draw ing up o f meridians and parallels on sheets —  Calculation o f  geographical 
positions —  M eridian convergency.

16  —  A i r  P h o t o g r a p h s . ” ..

A ir  cameras —  conditions fo r taking air photographs —  over lapping —  altitude —  
scale —  inclination. —  Restitution apparatus —  camera lucida — ■ V avo n  —  
Roussilhe air photograph plotter —  stereophotogram m etry —  P oivilliers stereo
autograph —  stereocomparator —  stereoscopic effect —  “  baloon ”  collim ating m ark
—  General inform ation concerning various French and foreign photo restitution 
apparatuses and the development o f photogram m etry from  Laussedat up to date —  
Panoram ic apparatuses —  Long fo cal distance apparatuses —  Teleobjectives —  
Phototacheom eter. ’

17  —  O c e e a n o g r a p h i c a l  O b s e r v a t i o n s .

Currents : Observation. —  Float apparatuses —  propeller apparatuses. —  O hro- 
dag-M uldedag-Idrac-W oliaston-Eckm ann —  Selection —  plotting —  various 
diagram s in use —  decomposition o f the vector according to two rectangular 
axes fo r smoothing curves.



Sea water samples : Temperature —  salinity —  solved gas (oxygen and H 2S) —  
Richard bottle —  Tboulet densimeter —  Richter Hermometer •— ■ Sam pling 
devices —  hydromctric stations.

Bottom  samplers : Buchanan —  L eger —  Schlum berger core sampler. —  R cn- 
deleux collector —  Charcot dredge.

18 —  M a g n e t ic  O b s e r v a t i o n s . .

V ariation ■—  Dip •— ■ horizontal component o f the magnetic force —  Instruments —  
observations. —  D iurnal change ; annual, secular change. —  Declinators (Variation 
compasses) and Variation observation spots.

19 —  O r g a n i s a t i o n  o f  H y d r o g r a p h i c  E x p e d i t i o n s .

Personnel —  Engineers —  surveyors m aterial o f H ydrographic Service, o f the 
N avy  Supplying Service —  Report on Expedition.

C’ . —  M A R I N E  C A R T O G R A P H Y .

1 .  —  D r a f t i n g  O p e r a t i o n s .  —  Selection o f  soundings in view  o f reduction —  T racings
with large scale numbers —  Photographic reduction —  Pantograph —  Calculation 
o f the projection —  meridional parts —  draftin g of the net — . Borders and T itle
—  Constitution du polichinelle —  Pink tracing —  heliogravure tracing —  U se of 
the pantograver —  U se of various compilation documents. —  Preparation of 
“  Edition ” , o f “  Remplacement ” , o f  an inset (annexe graphique).

2. —  R e m a r k s  c o n c e r n i n g  C h a r t s  a n d  P l a n s  [O uvrage N ° 13-9  (ex. 9 7 1 ) ] .  —  Letler-
ing-Num bers and Conventional Sym bols —  Sea marks —  lights —  buoys etc. —  
T itles and sub-titles —  Variation, etc. —  the reading o f  foreign charts —  'Com
parative I .H .B . symbols —  Classification o f lights and fog  signals —  Light 
legends —  Light legend simplification —  Legends to be put on charts.

3. —  E n g r a v in g  a n d  C h a r t  p r i n t i n g . — . Line (burin) engraving —  line block printing,
lettering,' tint stippling —  S.H . lettering pattern type —  talonnade —  échappage 
&  liaisons —  stippling machine —  E ngraving and fram ing machine —  C hart paper
—  quality and size —  Typography, types, composition, justification —  printing 
machines —  Lithography —  principle —  preparation —  transfers —  lithographic 
printing machines —  plates —  roto metal —  roto-calco.

4. —  T h e  V a r i o u s  R e p r o d u c t i o n  M e t h o d s . —

Photo-m echanical processes : Glue and albumin process —  Copper plate helio
gravure —  Zinc heliogravure —  gelatine proccss —  D orel process — ■ W ater or 
Am oniac vapour developping papers —  M ercurial vapour electrocopying. 
Photography : Line and half tone blocks —  gratings —  resin powder heliogravure
—  Colour photography — ■ Scrcens — • studio camera —  prism objectives —  
Collodion and gelatino bromide —  G ifle x  process —  V itrification  Illumination 
o f  the object.

5. —  C h a r t  C o r r e c t i o n . —  Notices to M ariners —  Notices relating to books, notices
relating to charts —  Insets —  Publications —  Editions —  Remplacements —  
O uvrage N ‘  5 —  T o v erify  if  a  French Chart is corrected up to date.

6. —  N a u t i c a l  B o o k s . —  Sources' —  Preparation, compiling, correction, Revision of
books —  Sailing directions —  Light Lists —  O uvrages 2, 2A, 2 B  —  List of 

' signal letters o f ships —  B u t t  and P .T .T . publications —  International Codes o f  
Signals —  Album  o f F lags and.. Pennants —  Distance Tables.

C". —  P R A C T I C A L  T R A I N I N G .

— 1 F ield  training : M arking the lead line (1 exercise) —  Adjustm ent and use o f the 
hydrographic circle and 180° circle (2 exercices) —  Sounding (12 exercises) —  
Topography (5 exercises) —  Measurement o f magnetic data (1 exercise).



E ffica cy  operations : S ounding: hand lead sounding in rowing boat (5 exercises) —  
Fish lead sounding in motor boat (15 exercises) —  Topographic survey without 
air photograph (3 exercises) —  Topographic survey together w ith air photograph 
(3 exercises) •—  Measurement o f variation (3 exercises).

Calculations - D rafting - Plotting :

Soundings —  a) D ra ftin g  the grid network on the plotting sheet. —  Station 
plotting —  Additionals (3 exercises).

Laying off the proposed sounding lines. A ngles measurement.
Boat sheet (2 exercise’s).

Calculation o f a divided perpendicular, of an auxiliary line, 
of an auxiliary circle (5 exercises).

U se o f  diagram s for dividing perpendiculars. Sheet graphs- 
(1 exercise);

Plotting o f soundings (10 exercices).
f). Insertion o f  tidal data on sounding book —  Reduction of 

soundings (1 exercise).
Lettering sounding numerals —  depth curves. Preparation of 

a search for shoal (6 exercises).

b)

c)

d)

e)

g)

Topography —  Plotting and drafting a topographic survey (5 exercises).

Currents —  Plotting o f  current measurements (2 exercises).

Cartography —  Selection o f soundings according to various scale reductions (5 
exercises). —  Enlarging the stations (1 exercise) —  Reduction by the small 
square method (1 exercise). —  Calculation o f a graphic scale (Charts) (1 
exercise) —  Correcting a  chart by means o f  the Notices to M ariners (1 exer
cise) —  Plotting o f meridians and parallels on a plotting sheet (4 exercises)
—  Common calculation fo r Latitude and Longitude (1 exercise) —  Calculation 
of a grid (2 exercises). •

D. —  L E C T U R E S  ON TIDES.

is t P art —  T e c h n i c a l  N o t i o n s .

1-2-3-4 General and Definitions — ■ Generating force o f  the T ide —  Small motions law
- (Painleve) —  Development o f  the Newtonian potential. —  Study o f the T ide in 

the case o f  an Equatorial canal (Hatt).

2nd P a r t  —  T i d a l  O b s e r v a t i o n s .

S -6 -7 -8  Tide poles —  Chazallon tide gauge —  F ave  tide gauge —  Gironde tide gauge —  
g - io - n  Harmonic A nalysis —  scrutinizing o f  observations —  Tide separation —  harmonic 

constants —  over and compound Tides —  stationary waves —  Study of tide in a 
port —  typical curve —  concordance tables —  Laplace form ula —  T ide in Low er 
■Cochinchina (H eraud &  A rago).

3 rd  P a r t  —  T i d a l  P r e d i c t i o n . ■

12-13-14 General —  Calculation o f the elevation o f tide at any instant in terms o f  the 
1 5 -1 6  harmonic constants —  Tide predictor, description, working. —  Prediction o f 

Tide at B rest —  Various prediction methods —  B encker’s method —  Summary 
prediction —  Tide tables. —  M ean level determination —  medimarimeter —  
Accidential changes o f the sea level —  seiches. —  Influence o f pressure on sea 
level — 1 Low est low  w ater level —  H ighest high w ater level —  C hart datum — 
inform ation to be put on charts.

4th P art —  R i v e r  T i d e s . ■

Tidal streams —  selection o f observations —  synthehsis and prediction.



P R A C T I C A L  T R A IN IN G .

i°) A ll practice w ork as shown in M r. M .A . C o u r t i e r  Treatise on Tide, Paris, 1937.

2°) Tides poles : Setting up, determination o f  inclination, connection to a neighbouring 
tidal datum, to a N .G .F. bench mark. ’

3°) Fave Tide gauge : Preparation, mooring, heaving up, analysis o f records.

4°) M issiessy Tide gauge : Adjustment.

5°) Tide T ables:  practice o f the “  A nnuaire des Cotes de F ra n c e ” and Tables for 
the French colonies. .

E .. —  A P P L I C A T I O N  O F  R A D I O - E L E C T R I C I T Y  

A N D  A C O U S T I C S  T O  H Y D R O G R A P H Y .

I N T R O D U C T I O N .

I. —  T he various applications o f  submarine acoustics, namely sounding and sound ranging.
—  Peculiars o f sound propagation in liquid medium.

E L E C T R I C I T Y

2-3. — ■ General —  Recollection o f the fundamental principles o f E lectricity —  E lectro
motive force —  Intensity — ' Resistance —  S elf and capacity —  Ohm  L a w  —  
K irchhoff Law  —  Joule L aw  —  Electrostatic unities —  Electrom agnetic unities — ■ 

. fundamental measuring apparatuses ■—  Voltm eter —  Am m eter —  Ohmmeter —
W avem eter —  Resistance measurement —  Tension measurement —  Intensity mea
surement —  S elf induction measurement —  Capacity measurement —  Insulation 
measurement —  Conductivity measurement.

\ .
R A D I O  E L E C T R I C I T Y .

4. —  Electrical Oscillations, w ave length —  W ave length measurement form ula.

5. —  Influence o f w aves on circuits —  permanent system. •

6. —  Influence o f  w aves on circuits — ■ transient system.

7. —  V alves —  Principle and study o f  the diod.

8. —  V a lve  lamp and rectifiers —  T un gar —  Cuproxyde. .

9. —  T he triod —  static and dynamic characteristics —  Amplification —  A .B .C . Regimen.

10. — 1 Oscillation function  —  H eterodyne —  V alves fitted w ith more than 3 electrodes
(tetrods, pentods).

11. —  Spark, arc, alternator, valve senders —  D estroyer transm itting set, navy type.

12. — 1 Tension and power amplifiers. '

13. —  Detection —  V arious types o f detectors —  N a vy  receiving sets —  Antennae —
Loops —  Direction finders (Radiogoniometers).

14. —  Am plifiers used by the Service H ydrographique fo r sounding and sounding ranging
purposes —  Description —  schema o f principle —  Tvratrons.

. A C O U S T I C S .

15. — ■ M icrophones —  Solid B ac —  electromagnetic and electrodynamic microphones. —
General theory of Sound propagation —  V elocity  o f  sound in the air, in the water.
—  Influence o f  density and compression o f  medium.

16. —  R eflexion  and Refraction —  mirage —  interferences —  D irectional transm itters and
receivers —  Droppler effect — ■ D iffraction effects —  limitation o f  the transm itting 
beam —  U ltra  sonic directional transmission.



17. —  Piezo electricity and M agnetostriction —  S .C .A .M . quartz and Husun B .B .T . oscil
lator —  Resonance phenomena — ■ tuned-plates diaphragms.

. S O U N D IN G .

18. —  Sonic Sounding —  Sonic and ultra sonic apparatuses — ■ sounding corrections —
change o f velocity of sound according to depth —  Side echoes —  R eflexion on 
bottom —  Double transmitting echoes and sonic and ultra sonic receivers.

19. —  Transparent plates — • quart d’onde —  ballast receivers —  V alves-Periscopic arrang-
ments —  streamlined casing receivers —  Influence o i ship stream lines —  air 
bubbles.

20. '—  Chrcnometer-motors —  synchronized motors —  tune fork  control —  friction control
motors —  clockwork springs motors —  centrifugal control. ,

21. —  Amplification and measurement o f  time interval —  Recorders and reading
devices —  lamp black —  electrolytic registering.

22. —  U ltra sonic apparatuses (M arty U .S . —  Echoscope —  Touly).

23. —  M agnetostriction apparatuses (Husun B .B .T .). ,

25 — ■ Fessenden apparatuses (american system).

25. — ■ Sonic apparatuses —  Detonation successive shocks sounder —  Continuous C.E.T. 
hammer sounder. .

S O U N D  R A N G IN G .

26. ' —  Sound Ranging —  method —  gear 
mirage —  Explosions —  microphones 
W / T  set —  american appliances.

- corrections —  station plotting —  sonic 
amplifiers —  Boulitte recorder t -  portable

M A I N T E N A N C E  A N D  E X A M I N A T I O N  O F- G E A R . ,

27. — ■ The laying out of submarine microphones —  case container anchoring —  w iring
cables —  leading cables checking.

28. —  Checking appliances — ■ outbreak refitting, inspection and maintenance o f gear —
Use o f E.E. Volthietfer —  U se o f  rectox U .S. control — ■ Use o f cathode oscillograph.

29. —  Examination of the quality of quartz —  the crevasse.

30. —  Quartz pasting. .

P R A C T I C A L  T R A IN IN G .

Various electrical measurements.

Determination o f the characteristics o f  a diode valve, etc. .

The Echoscope (5 exercises in roadstead).

The ultra sonic sounder (1 exercise). '

The hammer sonic sounder (1 exercise).

Polygraph recording of a W / T  signal followed by an explosion transmitted through 
water. , ,


