
FIFTY YEARS AGO...

R eaders o f  the International Hydrographic Review  for Ju ly  1979 will be 
aw are tha t the F oundation  Stone o f the In ternational H ydrographic  B ureau bu il
ding w as laid by  H .S .H . Louis II, Sovereign Prince o f M onaco, on  2 0 th  A pril 
1929.

By D ecem ber 1930 the building w as com plete. P art o f  an article in the 
M ay 1931 Hydrographic Review  read as fo llo w s:

“T he erection  o f  the new  offices entailed the rem oval, by blasting, o f  som e 7 500 
cubic m etres o f  rock (about 18 000 tons) fro m  the steep slope im m ediately  below  the 
A venue de M onte-C arlo  and  above the Q uai de  Plaisance, on w h ich  the building w as to 
stand. T his w ork  w as com m enced  soon after the  laying o f  the F o unda tion  S tone and  w as 
con tinued  th ro u g h o u t the sum m er o f  1929. By the  m iddle o f  S eptem ber the foundations 
had been  com pleted  and  during  the m iddle o f  N ovem ber the w alls began to rise above 
ground  level. A t the end  o f  the year the w alls  o f  the  g round-floo r w ere com pleted  and 
the laying o f  the reinforced  concrete first floor had been begun . In M arch  1930 the 
second floor w as being laid and  in A ugust the  roof. The w o rk  w as pushed  On w ith  
ex trao rd inary  rapid ity , thanks to the energy o f  the  architect, M . C h a u v e t , P o rt E ngineer, 
and  the good will o f the con trac to rs, M essrs Bo n i  Frères.

O n the 18th D ecem ber 1930, the w o rk  w as  all bu t com pleted  and the B ureau w as 
able to com m ence the transfer to the new  bu ild ing . This transfer, th an k s to  the good will 
o f  the w ho le  Staff, w as carried  o u t very  rap id ly  and w ith practically  no in te rrup tion  in 
the w o rk  o f the Bureau.

H .S.H . the P rince o f  M onaco expressed his intention to inaugura te  the new  offices 
in person  and  this ce rem ony  took place on 14th  Jan u ary  1931, the  D irecting C om m ittee  
having invited  the Secretary-G eneral o f the L eague o f  N ations to  sen d  a R epresen tative to 
take p art there in .”

Photographs o f  the building in its various stages o f  construction  an d  com 
pletion illustrate the article.

*

«  *

A t a tim e w h en  the  Bureau is involved w ith  up-dating S.P. 46 ‘C orrection 
o f  E cho Soundings’ tw o  extracts from  a ‘N ote on A coustic S ounding’ by 
M . M a r t i , Ingénieur H ydrographe Principal, are o f  interest :

V e l o c i t y  w h i c h  s h o u l d  b e  a d o p t e d  f o r  s o u n d i n g

“In  o rd e r to  take accurate  soundings b y  sound  it is theoretically  necessary  to 
determ ine the tem pera tu res and salinities o f th e  different layers o f  the w ater a t the very



place and m om en t o f  the determ ination  o f  the echo interval, after w h ich  a species o f  
integration w ould  give the dep th ; anyw ay  this integration m ight be reduced to the finding 
o f  a m ean velocity w hich, m ultiplied by the echo interval, w ould  give the depth.

But, luckily, the  physical cond itions are generally such tha t the average velocity to  
be used for the purpose vary bu t little from  a single value (1 500 m etres per second), the 
tem pera tu re  o f  the w ater usually decreasing w ith the depth , the increase in the velocity 
w hich is due to the increase o f  p ressu re  is thus practically com pensated by the decrease in 
velocity due to the low ering o f  the tem perature . It is only in taking very deep soundings 
that the velocity o f sound  differs m aterially  from  the value 1 500 m etres, as the tem pera
ture o f  the w ater is nearly constan t ( 4 ° C = 3 9 ° F )  in great depths and the increase o f 
velocity due to the increase o f  p ressu re  is, therefore, no t com pensated there.

The velocity o f  1 500 m etres, w h ich  is, therefore, usually fairly close to the velocity 
w hich m ust be em ployed, has been adopted  as the only velocity for m aking the g radua
tions used in the various instrum en ts lor m easuring the echo interval. These instrum ents 
give an approxim ate value o f the depth by  direct reading. The corrections to be applied to 
their readings are  alw ays sm all and m ay be given w ith all requisite accuracy by tables o r 
simple diagram s constructed  w ith  the argum ents (a) m ean tem perature  and  salinity o f  the 
layers and (b) approxim ate depth  o f the sounding (’ ).”

D e p t h  l i m i t s  f o r  t h e  u s e  o f  s o n i c  s o u n d i n g

“G enerally  speaking it is difficult to- take soundings by acoustic m ethods in shallow  
w ater for, in these circum stances, the echo  com es back very close on the em ission o f  the 
w ave and thus m easurem ent o f  the echo interval by m eans o f  a single receiving appara
tus, such as is used by m ost o f  the  appliances o f  the p resen t day, is not possible unless 
this receiving appliance can be b rough t to  rest in the very short interval w hich  separates 
the em ission from  the re tu rn  o f the echo.

L ikew ise it is difficult to  sound  by  sonic m ethods in great depths, for the po w er o f 
the acoustic appliance w hich  can be used is obviously limited, and thus it happens 
frequently that bu t feeble echos have to be used.

F ortunately , in shallow  w ater, the echoes are  pow erful, and thus the sensitiveness o f  
the receiving appliance becom es o f  secondary  consideration , and  can be sacrificed in o rder 
to obtain  the rap id  dam ping w hich  is necessary under these conditions ; on the o ther 
hand, in g reat dep ths, the echo does no t re tu rn  to  the ship until a  relatively long w hile 
after the em ission o f  the w ave ; it is the dam ping o f  the receiver w hich  becom es a 
secondary consideration  and thus can be sacrificed for the m uch greater sensitiveness 
required in this case. The desire to give suppleness to appliances in o rd e r to m ake them  
utilizable over a w ide range o f  dep ths has induced those w ho  m ake research on this 
subject to construct in strum en ts w hich  m ay be adjusted to suit the circum stances.

The appliances so far constructed  have practically all got the sam e limit for so u n 
ding in shallow  w ater; they sound  w ithou t difficulty as soon as the dep th  under their 
em itters exceeds abou t 20 m etres (65 feet), they even perm it the echoes to be distinguished 
w ith abou t 10 m etres below  them , b u t sounding in five m etres w ith sonic sounding 
m achines, w hich  necessitates a  re tu rn  to  rest o f  the w hole o f  the receiving appliance in 
less than  one 150th  o f  a second, m ust, at any rate for the present, be considered ex tre
mely difficult to attain.

In deep sea sounding  th e  lim its o f the various instrum ents are far from  being the 
sam e how ever. T hose sounding by h am m er b low s will reach depths o f 500 m etres in fine 
w eather, sounding  by ultra sounds o r  by explosion produced by a rifle dow n to

(*) A diagram  o f this so rt is at the end o f  ‘N o te su r le sondage aux grandes 
p ro fondeu rs par détonations’ published in the Annales Hydrographiques, 1923-1924.



1 000 m etres, sounding by oscillators dow n to 3 000 m etres, b u t for regular sounding in 
very great depths (from  8 000 to 10 000 m etres) sounding by detonation  m ust be em 
ployed as this is the only m eans the pow er o f  w hich  is no t lim ited since, obviously, this 
can be increased by increasing the explosive charge  used(*).

Thus, w hatever efforts m ay have been m ade to extend as far as possible the limits 
o f sounding w ith  such  instrum ents, no instrum en t has yet been constructed  w hich will 
take soundings at all depths. This should not be astonishing for, as in all acoustic pheno 
m ena, the intensity o f the echo decreases in p ropo rtion  to the square  o f  the distance (in 
this case the square o f  the depth); consequently , to  obtain the sam e echo at the greatest 
depths (10 000 m etres) as at the sm aller depths (10 m etres) a m illion tim es m ore energy 
m ust be used; acoustic em itters and receivers so  far constructed  are unable to deal w ith 
such a w ide range o f p ow er."

M . M a r t i  had been the inventor o f the ‘Acoustic Sounding  A pparatus by 
Successive Shocks o f  D etonations’ in 1927, a system described in the Hydrogra
phic Review  for N ovem ber 1928.

** #

D r W illiam Be e b e  had recently been m aking his descents into the ocean off 
B erm uda in his bathysphere, reaching a depth  o f  435 m etres. A description o f his 
bathysphere by Otis B a r t o n  appeared in the Review :

“T he bathysphere is a spherical steel d iving cham ber, o r tank , as w e generally call 
it. It w as designed by the w riter, and M essrs. B u t l e r  and B a r r e t  o f Cox & Stevens. It 
consists o f  a single casting m ade by the W atson-S tillm an H ydraulic M achinery  C om pany. 
The first casting w eighed five tons, w hich p roved  to  be too heavy foT any o f  the w inches 
procurab le  in Berm uda. It w as therefore junked . O ur present tank w eighs five thousand  
pounds, is four feet nine inches in diam eter, and  has walls at least an inch and a half 
thick.

It carries a four hundred  pound  door, fastened over the m an-hole w ith ten large 
bolts. This door has a c ircular metal gasket w h ich  fits into a shallow  groove. The jo in t, 
w hen packed w ith  a little w hite lead, w as entirely w a te rp roo f at tw en ty -fou r hundred  feet. 
In the centre o f  the door is a w in bolt plug, w h ich  can be screw ed  in or ou t quickly.

The w indow s are cylinders o f fused quartz  e ight inches in d iam eter and three inches 
thick. They are a special p roduce o f  the G enera l Electric C om pany , the use o f  fused 
quartz being suggested by D r E .E .F r e e  They a re  fitted into cannon-like projections in the 
front o f the tank. The jo in t is secured w ith  a paper gasket and  w hite  lead, and a light 
steel fram e is bolted over each one in front. In all w e have had five quartz  w indow s. The 
first w as chipped in an a ttem pt to grind it in to  its seat. The second gave w ay under an 
internal pressure test o f  one thousand  tw o h u n d red  and fifty pounds to  the  square inch. It 
seem s probable that the fram e in front w as ben t out, and that the resulting sheering 
strains broke the glass. T he th ird  w as b roken  w hen the fram e bolts w ere Tightened 
unevenly. The rem aining tw o , how ever, have n ever leaked a d rop , and  have w ithstood 
the pressure at tw en ty -four hund red  feet, and w ill, no doubt, hold m uch  m ore.

The electric cable w as specially m ade by the O konite C om pany . I t is one and one 
ten th  inches in diam eter, and  has a heavy ru b b e r insulation. Inside are tw o  conducto rs for 
the lights and tw o  for the telephone. The cable passes through  a stuffing box in the top o f 
the tank and is squeezed up by tw o glands, one  on  the outside of, and  the o ther w ithin, 
the sphere. It, too, p roved  entirely w aterp roo f under all p ressures w e encountered .

The tw o big conducto rs passed to a tw o  hundred  and fifty w att spot-light (loaned 
by E .W . B e g g s  o f the W estinghouse C om pany) in the right fo rw ard  pro jection . W e w ere

(*) In any case bu t relatively m inute quantities o f explosive a re  necessary for so u n 
ding in the greatest depths, say 10 000 m etres ; at this depth a charge  o f  100 gram s is 
sufficient under all c ircum stances.



obliged to  seal the left p rojection  w ith  a steel p lug, since only tw o  quartz  w indow s w ere  
left. A t depths o f  over seven hundred  feet the beam  o f  light could be seen passing 
th rough  the w ater. W hen m ore  illum ination  w as desired, it w as sim ply necessary for the 
clivers to direct the deck crew  to speed up  the generator. The light w as tu rned  o u t by the 
divers w hen  they w ished to observe the effects o f  the natural subm arine  illum ination. To 
facilitate these observations the entire in terio r o f  the sphere w as pain ted  black.

T he sm all conducto rs passed to the telephone lent by C .R. M oore  o f the Bell 
Telephone L aboratory . T he tw o  sets w ere  run  by a tw en ty -tw o-and-a-half volt radio 
battery  on  deck. A t tim es static occu rred , especially w hen  the free ends on  the  conducto rs 
w ere d istu rbed , bu t on the w hole they w ere a success. All observations taken in the 
depths w ere recorded by the deck crew .

T he breath ing  appara tus w as designed by D r Alvin Barach  o f N ew  Y ork. O n either 
side clam ped to the wall an oxygen tank  w as carried , either o f  w h ich  w ould  take 
Di B A r a c k ’s special valve. W c set this valve to a llow  tw o litres o f  oxygen per m inute to 
escape for the tw o  divers. O ne tank lasted about th ree  hours at this rate. A bove each tank 
w as a w ire  m esh tray. O ne con ta ined  soda  lime, w hich took up the C O 2, and  the oilier 
calcium  chloride w hich absorbs the m oisture . Palm  leaf fans kept air in circulation . D uring 
o u r deepest dive o f  fourteen h und red  feet w e w ere  com fortable and cool, although we 
had been inside m ore than an h o u r and a half.

F o r low ering the bell, w e used D r W illiam  Be e b e’s seven ton w inch  and special 
large reel. T o operate  these, w e installed tw o  boilers on the after part o f  the long deck o f 
ou r lighter w hich  had once been the H .M .S . Ready. T he lighter w as in tu rn  tow ed  by the 
tug Gladisfen, o f  the N ew  Y ork Z oological Society. This equ ipm ent w as used on the 
A rc tu ru s E xpedition , as w ere  also the th ree  six-ton sheaves. O ne o f  these w as bolted to 
the deck abou t 70 feet in fron t o f the reel at m idship. F rom  this the cable re tu rned  to the 
second sheave close to  the m ainm ast and then  passed  to the th ird  a t the end o f  the heavy 
boom .

T h e  cable w as a special seven-eighths inch, steel-centre, non-spinning one m ade by 
Roebling. It w as thirty-five hu n d red  feet long and w ould hold tw en ty -n ine  tons. It w eigh
ed abou t tw o  tons under w a te r On o u r dive to  fourteen hundred  feet, therefore, the 
w eight o f  the  cable let o u t w as nearly  six -sevenths o f  a ton in the w ate r. To this w as 
added the w eigh t o f  the ba thysphere  in w a te r, ab o u t seven-eighths o f  a ton . The am oun t 
o f cable ou t w as tallied by the special m ete r w heel also from  the Arcturus, as well as by 
a system  o f  ribbons tied a ro u n d  the cable.

The com paratively  light electric cable w as let ou t by hand, and  attached at intervals 
of not m ore  than  tw o  hu n d red  feet to  th e  steel one. This w e did a t first w ith  brass 
clam ps, bu t later it w as found  better to tie them  together w ith lengths o f  rope abou t a 
yard  in length , since these took up m uch  o f  the tw isting. The w inch could  be stopped 
w hile the tie w as made.

Several prob lem s w ere naturally  en coun te red  in these operations. A t first w e found 
tha t the sphere sw ung badly w h en  raised from  th e  deck. T o rem edy this w e low ered the 
boom , by  m eans o f  a second w inch , nearly  dow n  to the clevis, w hich connects the cable 
and sphere. The w hole boom  w as then  raised  and  pulled ou t over the side, w ith the top 
o f the tank alm ost touching  the th ird  sheave. F rom  this position the sphere could be 
low ered  upon  a single w hip.

P erhaps the greatest troub le  w as caused  by  the tw isting o f the ru b b er hose about 
the steel cable. M ost o f  th is w as apparen tly  due to the failure to stretch the latter by 
letting it all o u t w ithou t the rest o f  the ap p a ra tu s and  then to rew ind  it un d er tension on 
the reel. W hen  tw isting w as bad w e w ou ld  tie up the loops every tw o hundred  feet in a 
loose coil, th ro u g h  the centre o f  w h ich  the  steel cable continued to  operate. E ventually , 
how ever, w e succeeded in getting o u t as m u ch  as tw o  thousand  feet w ith o u t tw isting.

Besides taking observations a t g reat dep ths in the open ocean, w e tried tow ing the 
tank along under the vessel, endeavouring  to  keep the bottom  in sight and  no t to run  into 
any o f  the  ledges w hich rise up qu ite  sudden ly  in these w aters. In this w o rk  w e nailed a



w ooden rudder on  each skid  behind, by w hich  the w indow s w ere kept alw ays to the 
fron t in the d irection  o f  m otion.

It is w ith  this outfit that w e hope next season  to study the con tou rs  o f the bottom  
dow n to five hundred  feet and  also to m ake d ives in the open  ocean o f  tw o  thousand  
feet.”

*  *

T o-uay, w hen  m any types o f  m arker o r  m onitoring buoys are anchored in 
deep w ater, it is interesting to read o f  the vast use m ade o f the Lucas Sounding 
M achine for such a purpose in a note contribu ted  by a naval captain w h o  w as 
later to becom e President o f the D irecting C om m ittee o f  the International H ydro- 
graphic Bureau.

A METHOD OF MOORING A FLOATING BEACON 
IN DEEP WATER

b y  C a p ta in  J .D . N a r e s ,  d .s  0 ., R.N., 
lately in com m and  o f His Britannic M ajesty ’s Surveying Ship Iroquois

“It is occasionally  necessary, such as w h en  carry ing  o u t an  exam ination  o f an 
O cean B ank, to m o o r a B eacon in deep w ater. T he follow ing descrip tion  o f  a m ethod 
successfully adopted  in a dep th  of 1 625 fa thom s m ay therefo re  be o f  interest.

T he ship having arrived  in the desired position , a deep sea sound ing  w as obtained 
using a L u c a s  Pattern  S ound ing  M achine, bu t w ith o u t a D river R od, the w eight (90 lbs) 
being secured to the 20 gauge sounding w ire by m eans of a 1 1 /2  inch  trem p tail line, 20 
fathom s in length. B ottom  having been reached, an o th er 40 fathom s o f w ire w as allow ed 
to ru n  o u t and a w ire  stopper w as then placed on it. The inboard  end  w as then cu t and 
secured to a th im ble a t the end  o f a 1 /2  inch w ire  8 fathom s long secured to the chain 
m ooring sling o f the beacon , w hich had prev iously  been hoisted o u tboard  ready for 
slipping. The stopper w as then taken off the sound ing  w ire, beacon  slipped and b ight o f 
w ire th ro w n  overboard .

This beacon retained its position w ithou t dragging although  a m oderate  sw ell w as 
running  bu t little w ind , the natu re  o f  the bo tto m  being m ud.

N o t e . - ( 1 )  T he th im ble to  w hich the inboard  end o f  the sound ing  w ire is secured 
should be w ell parcelled w ith  either canvas o r sheet lead to p rev en t chafe.

(2) The Beacon w as subsequently  recovered , b u t it w as no t found practicable to 
w eigh the m oorings w h ich  w ere therefore  cu t."


