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FUNDAMENTAL STUDIES ON SPHERICAL GLASS FLOATS 

FOR FISHING NETS (3) 

On the Po·int at which Floats"are broken by'ExternalWater'Pressure 

Kiichiro KOBAYASHI, Hiroya TAKAHASHI and MotokazuUENO 
Faculty of Fisheries, Hokkaido University 

According to Saito's reportl
) concerning experiments with the trawl net around 

the bay of Otaru, 4 pieces of 4 SUN nominal size glass floats among 50 pieces fixed 

to the trawl net, which corresponded to 8 %, were broken by water pressure between 

the surface of the sea and 820 m depth. 

Assuming a glass float as an ideal true ball, external breaking pressure is simply . 
calculated by the next equation:2) 

P=2ts/r ......................................................... (1) 

where P: breaking water pressure in kg/cm~ 
t: thickness of a glass float in em 
s: breaking compressive stress in kg/cm2 

r: radius of a glass float in cm 
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Fig.1. The relation between (P) and 
(t), which is calculated by 
equation (1) 

As the actual value of breaking 
compressive stress of glass material lies 

within a range between 9000 and 12000 
kg/cm~, (P) calculated by equation (1) 

lies also within some range, as shown in 

Fig. 1. Where (r) is put in the equation 
as 6 cm. and (t) as 1, 2 and 3 rom etc. 

For instance, a glass float of 1 rom. 

thickness has a range between 300 and 

400 kg/ern! breaking strength, which 

corresponds to approximately 3000 and 

4000 m depth of sea water, and a float 

of 2 mm thickness has a range between 
600 and 800 kg/cm!, which corresponds 

to 6000 and 8000 m respectively. 

The fact that a few glass floats 

fixed on the trawl net have been actually 

broken at such lower pressure than the 

calculated, suggests that some serious 

causes influenced these incorrectnesses. 

In order to make these causes plain, the 
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"Pressure gauge 
authors tried to test the actual 

breaking pressure of as many 4 

SUN nomj.nal size glass floats 

in a pressure testing vessel, as 

shown in Fig. 2. and observed 

the breaking condit ions of them. 

In t he first case, measurement 

was made of the breaking pres· 

sures of 12 floats respectively, 

which were sampled at random 

from among 100 pieces. The 

resul ts are shown in Table 1, 

and it was found t hat the break· 

ing s trength 1:Jy water pressure 

of these glass floa ts was spread 

within a considerably wide range. 

It <,.ppeared that the weak 

points of them lay in the plugs 

or the areas around t he plugs, as 

shown in the right- hand Fig. 3. 
Fig. 2. Sketch of the pressure test ing vessel 

Fig. 3. An example of the breaking conditions 
around the plugs ( right) and of the glass 
floats having flat or concaved surfaces 
around the plugs (left ) 

Where a plug is used to fill up the hole of a 

glass float which is mane when a blast tube" 

is pulled out- In the case of filling up the hole 

Table 1 . The results of the break­
ing pressure test of 12 floats 
sampled at random among 100 
floats 
~'IBre-o-ak~ingl'--------

,?f pre~ure Break ing condi tions 
artleles kg/em' 

~,~~-------------

1 460 Unbroken 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 

12 

180 
390 

430 

210 
150 
40 

440 

220 

Shattered to pieces 

Shattered to pieces 

Unbroken 

I 
Shattered to pieces 

The plug sank down 

I 

Cracked around the plug 

Broken at the blowhole 

The plug sank down 

75 Cracked around the plug 

700 Unbroken 

300 Cracked around the plug 

by the plug, slight push makes a flat or concave surface close around the hole. 

Then tests were made of the breaking pressures of II glass floats which were selected 
\ - ., .' 

out of 100 and had considerable flats or concaved surfaces around the plugs, as 

shown in the left-hand Fig. 3: The results are shown in Table 2. These glass floats 
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Table 2. The results of the breaking pressure 
test of 11 floats se!ected out of 100 floats 

~~. I ::~~g I Breaking conditions 
articles in kg/cm2 

1 30 The plug sank down 

2 110 Cracked around the plug, 

3 110 The plug sank down 

4 15 Q 

5 45 Q 

6 170 Q 

7 150 Shattered to pieces 

8 70 Cracked around the plug 

9 30 Broken at the concaved point near the plug 

10 60 Cracked around the plug 

11 125 

were broken at lower pfessure 

in comparison with the other 

approximately spheriCal glass 

floats. 

As the trawl net is com­

monly towed at depths within 

200 m in sea water, a glass 
float having mote than 20 

kg/cm2 breaking sttMgth 

would seem reasonablycertahi 

not to be broken. But the 
trawl net is operated rePEiat­

edly and sometimes towed 
Broken at the concaved point near the plug 

at more than 200 m .depth, 

so the authors define that it is sufficient for a glass float to have mote than 100 

kg/cm~ breaking :strength in expectation of safety factor. In other words, floats 

having less than 100 kg/cm2 breaking strength are unsatisfactory. 

The authors tried to ascertain the Table 3. The results of the bteakUig 
percentages of bad ones in the 4 SUN pressure test of 18 bad floats 

selected out of 140 floats 
float stock manufactured at a certain 

glass works in Hakodate. Eighteen bad 

ones were found among 140 floats 

sampled, and the number in the stock 

was estimated at about 300 pieces. Tl:ey 

were alltested in the pressure testing 

vessel, and the results were shown in 
Table 3, where 11 pieces among them had 
less than 100 kg/em! breaking strength 
of pressure. Accordingly it is concluded 
that the estimate of the percentageS' of 
the bad glass floats among the sttock is 
between 3.9 % and 14.7 :?-.;, with 
confidence limit 98 %.4) 

No. "I Breaking" I Diameter I Breaking 
of pressure of the flat " , 

articles in kg/emS surfoce in em I eonc;Jitions 
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35 
50 

65 

60 
260 
200 

I 
150 
100 
30 

125 
150 
30 

I 120 

I 100 
150 
90 
50 
75 

47 Sank IlbW1t 
q6 Ctack&1 
53 Q 

50 Q 

Blowhole Q 

Crooked flQat Q 

44 II 

56 Q 

52 II 

50 II 

51 Q 

54 Q 

50 Q 

Concaved Sank down 

49 Cracked 

54 Q 

51 Q 

54 Q 
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