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丨F or the determ ination o f the horizonta l ve locity o f sound the p rincip le  here employed 
corresponds to that which was used in  fo rm er years fo r  establishing the group o f curves 
fo r  the graphic determ ination o f  the oxygen content (2) and the density o f sea-water (3). The 
basis o f th is diagram  was the corresponding table, published by the B r it is h  A d m ira lty , g iv ing  
the horizonta l ve locity o f sound in sea-water (4)，w hich m ay be ju s tly  considered as the 
most accurate o f its  k ind  in  th is field.

(Since, in the above cited a rtic le  (2), we have already given the princip le  o f construction 
o f  these diagrams, we shall give here only a few  indications as to the method o f using 
these nomograms. The essential feature is th a t every s tra igh t line draw n on the nomograms 
jo ins the three values o f sa lin ity  (S %0), temperature (t° C) and ve loc ity  (V  m/sec) which 
can exist simultaneously. Therefore, there is g iven the possibility, i f  we know  tw o  o f 
these values o f determ ing the th ird . I f  we place a s tra igh t edge ( i f  possible one that is 
transparent) to  jo in  tw o o f the known values S %0 and t° C, we may then read (fS on the 
scale o f  value o f V  m/sec. w h ich  is the ve loc ity  o f sound sought (5).

In  order to obtain a suffic iently large scale, the region to be represented is divided 
amongst tw o  diagrams ; one ranging fro m  0 to  20 %0 S, and the other fro m  20 to  40 °/0Q S. 
Furthe r, on each diagram  is a tr ip le  temperature scale w ith  graduations fro m  —  2° to  30。 C. 
The scales w hich correspond are distinguished by special frames surrounding the figures. 
S t i l l  another pecu lia rity  o f F ig . x should be noted. The figures furn ished by the English  
Tables show, fo r  fresh w ater and fo r  the range o f temperature below 180 C, a deviation, 
increasing w ith  the temperature, fro m  the function  w h ich  is used as a basis fo r  the diagram.

(1) F o r the theory o f these Nom ogram s see “ T ra ité  de N om ograph icn by M aurice 
d ’OcAGNE, 2nd edition ~ ■ G auth ie r-V illa rs , Paris 1921 (N ote  o f I.H .B .) .

(2) Kalle K ,,  1939. — Some improvements on the determ ination o f  dissolved oxygen 
in  sea-water. —  “  Annalen der H ydrograph ie  ” , 1939 ~ ： 267-269.

(3) Kalle K. and Thorade H., 1940. — Tables and Diagrams for the density of 
sea-water. 一  A rch ives o f the Deutsche Seewarte and M arine  Observatorium  —  V o l. 60, 
N ° 2.

i(4) Tables o f the ve locity o f  sound in  pure w a te r and sea w ater fo r  use in  echo- 
sounding and sound ranging. —  H ydrog raph ic  Departm ent, A d m ira lty  London, 1927, 21/22.

1(5) F o r greater ease m  manipulation i t  is  recommended to secure the end o f  a black 
thread by means o f a thumb-tack to the low er le f t  hand corner o f the nomogram. I f  we 
then move th is thread, w h ich  is manipulated zvith the r ig h t hand to pass i t  over a needle 
lig h tly  pricked on the value o f  the salin ity. (S %0) in  question, i t  is easy to read o f f  the 
corresponding velocity of sound, after having moved the thread to make it pass over the 
Point giving the corresponding value of the temperature.



K. Kalle:

F luchtentafeln zur Bestim m ung 
der horizontalen S cha llgeschw ind igke it (v m /sec) 

aus Salzgehalt (S °/™) und Tem peratur (t° C) 
des M eerwassers

Bereich

Abb. 1 0 bis 20 %o S 

一  2  bis 十 30 0 C

Die zusam m engehörigen  M eßstäbo $ind w ie folgt flehennzelchno t:

e) A 

b) •  □
*) -  7

"F0

A

A  - r ®  

A l ®

1  ;门 - 蟬

： - r ®  ：

- 二 *

A  m ，
-危 -i - 二两

- m  ：

上 也 ï  

! 琴



V m/sec.

he zusam m engehörigen  M eSstàbe s ind v/io folgt ge
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F luch ten ta fe ln  zur Bestim m ung
dor horizon ta len  S cha llg e sch w in d ig ke it (v m /sec) 

aus S a lzgeha lt (S %o) und T em pera tu r (t°  C) 
des M eerw assers
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Abb 2 20 bis 41 S 

- 2 bis + 3 0〃 C
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V m/sec. 
1486.2 
1447.8

15414

S%0 t° C v  m /sec
1,00 25.OO M 944
2.00 l6,00 1492,7

I743 4.OO 1440.7

I t  was therefore necessary to  f in d  a solution to make possible a graphic adaptation o f the 
d iagram  to th is peculiarity. The best solution o f the d iff icu lty  seemed to be to  reproduce on 
the le ft  and below the curve branching o ff a t 10 S %0 on the sa lin ity  scale, ca rry ing  
corresponding graduations o f the S values. In  practice, i t  is essential to remember tha t the 
norm al S %0 curve (stra ight line) should be employed fo r  the range o f temperatures fro m  
— 20 to 18。C and the curv ing branch o f the scale S %0 fo r  the range fro m  18。to 30。 C. 
W e  obtain, fo r  instance, the fo llo w in g  values :

Nom ogram  fo r  determ ining the horizonta l ve locity o f sound (v  m /sec) 
f ro m  the sa lin ity  (S %0) and the temperature (t° C) o f sea water. 

f ro m  0 to 20 %。S 
fro m  —  20 to 300 C 

Ind ica tion o f the corresponding scales

a) = A
b) =  □

C) = v

from  20 to 40 %0 S 
fro m  —  20 to 300 C

(6) The figu res  have been reduced to one h a lf size fo r  reproduction in  th is  Review.
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