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FIFTY YEARS AGO...

The significance o f development of sonic depth finders and echo sounders in 
the late 1920s is highlighted in the following paper which appeared in the 
Hydrographic Review o f M ay 1932.

“ THE PHYSICAL BASIS 
OF M ODERN HYDROGRAPHIC SURVEYING

b y  A .L . S h a l o w it z  
C artog raph ic  E ngineer, U .S. C oast and  G eodetic Survey .

A paper read before  the  N ational A cadem y o f  Sciences, A pril 28 , 1931

H ydrog raph ic  survey ing , as it is now  practised  in the C oast an d  G eodetic  S urvey , is 
so  radically d ifferent from  w h a t it w as a few years ago tha t to fully g rasp  the significance 
o f  the new  order, one m u st be acquain ted  w ith  the lim itations and  sho rtcom ings o f the 
old m ethods. T o say th a t it is now  possible to co n d u c t m ajo r su rvey ing  opera tions in 
areas h itherto  excluded because o f  the p roh ib itive cost involved, is only  giving one  side o f  
the p icture. It is now  actually  possible to  su rvey  such areas w ith  an accuracy  o f  detail 
sufficient to  m eet the needs no t only o f  the nav igato r, bu t o f  th e  scientific investigator as 
well. This rem arkable advance  has com e abou t p rincipally  th ro u g h  the  application o f  the 
physical sciences, particu larly  in the field o f  acoustics, to  the p rob lem s o f  the hydrograph ic  
engineer.

The possibility o f  utilizing sound as a m eans o f  m easuring ocean dep th s and  d is tan ­
ces w as recognised  long befo re ; b u t no practical method  had been evo lved  for m eeting the 
exacting dem ands o f  m odern  hydrographic  su rveys. The scientific investigations m ade 
during  the w ar w ere qu ick ly  focused on peace-tim e needs by the leading m aritim e nations 
o f  the w orld , resulting in th is  coun try  in the developm en t o f  the sonic dep th  finder by the 
U nited  States N avy  an d  th e  fathom eter by the Subm arine  Signal C o rpo ra tion .

W hile o ther coun tries have developed o th e r types o f  echo -sound ing  m achines, the 
underly ing  principle o f  all is the sam e : a constan t speed m oto r m easures the elapsed tim e 
betw een  the outgo ing  and  incom ing signals, a g raduated  dial ca lib rated  for a standard  
velocity o f  the sound  translates this elapsed time into dep th  units. B ut since velocity  varies 
w ith  the tem pera tu re , salinity  and pressure o f  the w ater, these variab les m ust first be 
determ ined  before an accurate  sounding can be  obtained.

In the C oast and  G eodetic  Survey tem pera tu res and salinities a re  m easured  a t well- 
d istributed  points over the area  to  be su rveyed , and  the m ean velocities w ith in  any  range 
o f  dep ths are ascertained from  theoretical velocity  tables, to w ith in  very  n a rro w  limits.

T he advantages o f  th is m ethod o f  sound ing  o v e r fo rm e r  m ethods, particu larly  in 
deep w ater, a re  too  w ell established to be  heralded a t this late date. Suffice it to say tha t



n o t  o n ly  is it poss ib le  to ob ta in  a c o n t in u o u s  profile  o f  th e  ocean  floor, b u t  a vessel can 
n o w .  w h i le  s team ing  a long  at full speed ,  o b ta in  a s o u n d in g  o f  2 000 fa th o m s in five 
seconds ,  w h ic h  fo rm er ly  took  f rom  40 to 50 m in u te s ."

T h e  sun-dial described in the Hydrographic Review  o f  M ay 1932 continues 
to se rve its function even today.

“ T H E  SUN-D IAL 
OF T H E  INTERN A TION AL HYD RO G RAPH IC BUREAU

T h e  n e w  bu i ld ing  e rec ted  by the  Pr incely  G o v e r n m e n t  o n  the Q ua i  de P la isance  o f  
the  P o r t  o f  M o n a c o ,  an d  set a p a r t  for  the  use  o f  the In te rn a t io n a l  H y d ro g ra p h ic  Bureau ,  
has a façade  b a th e d  in su n l ig h t  at all sea so n s  a n d ,  as it lies in a practically  E as t-W es t  
d i rec t ion ,  particularly  well suited to bear a sun-dial.

A lth o u g h ,  in these  days ,  this in s t ru m e n t  has fallen s o m e w h a t  into  d isue tude .  it 
s eem ed  to  the  a u th o r  to  be  su itable  to m ak e  a  d ra w in g  o f  a  dial w h ic h  m ig h t  decora te  the 
façade.

F u r th e r ,  he a t tem p ted  to m o d e rn ise  the  d ra w in g  o f  the  dial so tha t  it w o u ld  not 
s h o w  local a p p a re n t  t ime, b u t  the  legal t im e  in use  in the Principality ,  au tom atica l ly  
c h an g in g  to  s u m m e r - t im e  o n  the  p ro p e r  dates,  in su ch  a m a n n e r  tha t  the  t ime indicated 
by  the  sun-dia l  w o u ld  ag ree  w i th  tha t  s h o w n  by the to w n  clocks.

T h is  a g re e m e n t  is, na tu ra l ly ,  realised only  to the e x te n t  tha t  en g rav in g  o n  m arb le  
will a l lo w ;  the  d ifferences f ro m  clock t im e  a m o u n t  to a b o u t  o n e  m in u te  a n d  hardly  
exceed  t w o  m in u te s  at the ob l iq u e  ex tre m e s  o f  the  dial.

T h e  d ra w in g  o f  the  dial w a s  p resen ted  to H.S.H. P r ince  Louis  II o f  M o n a c o  w h o  
k ind ly  p ro v id ed  the  funds  necessary  for its co n s t ru c t io n  an d  installation."



Uniform  system of buoyage was obviously a matter o f great concern even 
in the 1930s -  this is evident from the following report published in the 
Hydrographic Review  of M ay 1932.

“ U N IFIC A T IO N  O F BUOYAGE

T he question  o f the unification  o f  buoyage has already caused m uch  con troversy . 
I h e  In ternational H ydrograph ic  B ureau has kept its M em bers in fo rm ed  as to the state o f 
the question  and  o f  the p ro g ress  m ade to w ard s unification at the vario u s In ternational 
C onferences.

A rticles have been pub lished  dealing w ith  this sub ject in the Hydrographic Review, 
particu larly  in V olum es III, N o. I, N ovem ber 1 925 and  III, N o. 2, Ju ly  1926, and  reports 
have been m ade in the International Hydrographic Bulletin. In International Hydrographic 
Bulletin N o . XI, N ovem ber 1930, page 261, a concise report is given o f  the B uoyage 
C onference  w hich  w as held in L isbon in O ctober, 1930.

T he O rganisation  fo r C om m un ica tions and  T ransit o f  the League o f  N ations p u b lish ­
ed an official repo rt o f  this in D ocum ent N o. C .l 6 3 .M .58, 193 1, V III, da ted  28 February  
1 9 3 1 .

A t this C onference, new  proposals w ere p u t fo rw ard  by G rea t Britain regarding the 
unification  o f  buoyage, as fo llow s :

In 1883, w hen  the  U n ifo rm  System  o f  B uoyage for the then  U n ited  K ingdom  w as 
d raw n  up, w hich , except fo r the provisions regard ing  the m arking o f  w recks, is su b s tan ­
tially still in force, lighted buoys w ere com parative ly  few and  u n im p o rtan t, and 
consequently  there  is no  m en tion  w hatever o f  their characteristics in the R egulations 
com prising  th a t system . T he recom m endations o f  the In ternational M aritim e C onference, 
held at W ash ing ton  in 1889, a re  sim ilarly silent regarding the characteristics o f  lighted 
buoys, and  even the recom m endations o f  the In te rna tiona l M aritim e C onference held at 
St. P etersburg  in 1912 (at w h ich  G reat Britain w as not represented) on ly  dealt w ith  them  
by  inference. L ighted bu o y s, how ever, have now  becom e such  an in tegral p art o f  the 
buoyage o f  all coasts and  h arbou rs  that, speak ing  generally , it m ay  be said tha t the 
p resen t tendency  is to substitu te  lighted for unligh ted  buoys in all positions o f  im portance. 
T his being the case, it is now  im possible, o r at least illogical, to lay d o w n  rules regarding 
the  day characters o f buoys w ith o u t reference to  their night characters.

S tarting  from  that standpo in t, the responsib le  lighting and b uoyage  au thorities o f  the 
U n ited  K ingdom  have carefully  considered upon  w h at p rincip les any  new  uniform  system  
o f  buoyage, w h ich , if it w ere accepted in ternationally , they w ou ld  be p repared  to  adopt 
nationally , m ust be based.

A fter p ro found  study  o f  th e  question , the conclusions reached by th e  A u thorities o f  
the U n ited  K ingdom  on  th e  subject o f  lighting and  buoyage are  g iven  in detail in an 
exp lana to ry  m em o ran d u m , em bodied  in d o cu m en t N o. C .978 .M .543 , 1931, V III, issued 
by  the O rganisation  for C o m m un ica tions and T ran sit o f  the League o f  N ations on  1 
D ecem ber 1931 .”

That portion o f this document, which describes the arrangem ent of the 
uniform system of lateral buoyage which w as the subject of the British G overn­
m ent’s Proposal at Lisbon, is then given in detail.

*
*  *

How im portant it is to select an appropriate chart datum  is clearly indicated 
in a book review which appeared in the Hydrographic Review  o f May 1932.



“ CHART DATUM S

by H.A. M a r m e r

(8vo, 45 pages, 20 fig. -  Special Publication N o. 170 o f the U .S. C oast and G eodetic 
S u rvey  - U .S. G ov. P rin ting  Office, W ashing ton , 1930. P rice : 10 Cents).

C orrespond ing  to a recen t d istribution  o f inform ation  concerning chart datum s, this 
n ew  Publication  is a sum m ary  o f  and , at the sam e tim e, a com plem ent to its predecessors 
on  the sam e subject, n a m e ly : -  Special Publication N o. 135 o f  the U.S. C oast and 
G eodetic  S u rvey , Tidal Datum Planes, 1927, w hich w as review ed in Hydrographic Review, 
V ol. V I, N o . 2 o f  N o v em b er 1929, p. 230, and an article entitled Hydrographic Datum  
Planes pub lished  by the au tho r in Hydrographic Review, V ol. V I, N o . 1 o f  M ay 1929, 
p. 37. T he need for and the d ifferen t kinds o f da tum  planes are explained in the in troduc­
tion . T he first chap ter includes general rem arks on tidal phenom ena, on  different regim es 
and  irregularities o f  tides. T he second chapter contains a study o f  the fluctuations in low  
w ater level, its d3i!y, m onth ly , yearly  and long-period variations.

T he au th o r then passes to a study  o f the principal chart datum s and the considera­
tions w hich  govern  the choice o f  such datum s : m ean low w ater, low er low  w ater; Spring 
low  w a te r; m on th ly  low est low  w ater; harm onic tide plane.

A no ther chap te r deals w ith  the determ ination  o f  datum  planes and  yet ano ther w ith 
the changes in these datum s and w ith  various assum ptions concerning coastal stability and 
the constancy  o f  tidal p h en o m en a ; the book concludes by em phasizing the necessity for 
the m ain tenance o f  bench m ark s .”

The use o f harmonic constants for determination of the establishment o f the 
port was an often-discussed topic in the early 1930s. The following book review 
w as published in the Hydrographic Review of May 1932.

“ GUIDA PRATICA 
PER L’ANALISI ARMONICA DELLE MAREE

(PRACTICAL GUIDE 
FOR THE HARMONIC ANALYSIS OF TIDES)

(Published by the Commissione Mareografica Italiana. V enice, 1926, 27 pages, tables).
T his pam phlet, w hich  is published by the Italian Tidal C om m ittee , is an abridged 

practical guide for the harm on ic  analysis o f  tides.
D efinitions o f  the te rm s relating to harm onic analysis o f  tides are given a t the 

beginning o f  the pam phle t and  are  follow ed by an explanation  o f  the m ethod  o f p reparing 
tables o f  hou rly  o rdinates, w hen  a sufficiently long set o f tidal observations has been 
m ade, from  w hich the elem ents for the calculation o f each tide m ay be taken.

T hen  the pam phlet passes on  to  the calculation o f each constituen t w ave by m eans 
o f p rev iously  obtained data an d  by using the num bers in Table 1, w h ich  indicate the tim es 
at w h ich  the particu lar days o f  each constituent begin for the different w aves. The 
n um bers  given in Table II o f  the pam phlet show  the differences betw een the o rd inary  
h o u rs  and  the constituen t h o u rs  exceeding half-an-hour, and for w hich the hour ordinate 
shou ld  be rep roduced  for K tides o r  skipped for the o ther constituents. By m eans o f these 
T ables the am plitude o f  each constituen t and then  the lag are obtained and the phase lag 
is deduced from  the Tables published  in the treatise by F r o c h o t  : Le Calcul des Marées 
(The C alculation  o f Tides), Paris, 1906, w hich perm it the value o f  the astronom ical a rg u ­
m en t to be found. Finally, the pam phle t exposes the m ethod o f  calculating the establish­
m en t o f  the p o rt by m eans o f  harm on ic  constan ts for sem i-diurnal tides."



The advent o f range-finders using optical instrum ents m ade great impact on 
geodetic work in the early 1930s. The following book review was published in 
the Hydrographic Review of M ay 1932.

«TRAITÉ DE TÉLÉMÉTRIE
(TREATISE OF RANGE-FINDING)

b y  P . M a z u i r

(O ctavo, 32S pages; 15 p ia tes; Éditions de ia Revue d'Optique Théorique et instrumentale, 
3 & 5, bou levard  Pasteur, Paris (1 5 c), 1931).

P rogress in range-finding o rig inated  in the necessity o f  getting o v e r the difficulty o f 
having to use a very  long base fo r m easuring  the  d istance o f  a rem ote  point. T he possible 
so lu tions o f  the prob lem  are  o f  tw o  types. O ne type requ ires tw o  separa te  observation  
stations, each w ith  its ob serv er an d  m easuring  instrum en ts . T hese are  som etim es referred  
to under th e  nam e o f  bistatic methods. T he o ther type, adopting  a bo lder so lu tion , reduces 
the  base sufficiently to allow  the tw o  observation  sta tions to fall w ith in  th e  range o f  one 
and  the  sam e o b se rv e r; su itable optical in s trum en ts  bring the tw o  im ages to th e  observer, 
using either m onocu lar v ision  (coincidence range-finders) o r  b inocu lar v ision , each  eye 
receiving one o f  the  im ages (stereoscopic range-finders). In the la tter case, the device 
consists o f  a single rigid ap p ara tu s , som etim es cum bersom e , bu t nevertheless tran spo rtab le  
and  com plete in itself. Such  device is know n  as a monostatic range-finder, bu t this should  
no t obscu re  the  fact th a t a base an d  tw o  observation  po in ts exist, in accordance  w ith  the 
requ irem en ts o f  geom etry .

T he  first chap te rs are devoted  to the study  o f  the optical pieces used in the co n s­
truction  o f  range-finders, in p a rticu la r, a very  com plete  study  o f “d ev ia to r system s" is 
included, this being one o f  the essential parts o f  m onostatic  range-finders. T h e  properties 
o f  the eye, in bo th  b inocu lar and  m onocu lar v ision , have also been stud ied , w ith  p a rticu ­
lar regard  to  those p roperties used  in range-fin ding. This leads to th e  exam ination  o f  the 
conditions w hich  favour good  m o n o cu la r as w ell as good  stereoscopic observations.

R ange-finding devices have  attained a degree o f  perfection and  ease o f  m anipu lation  
w hich opens to  them  a w ide field o f  app lica tion ; those using the range-finder (and the 
n um ber is bound  to  increase) will find in M . M a z u i r ’s book a co n v en ien t and  sure  
gu ide .”


