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MECHANICAL STUDIES OF FISHING NET MATERIALS

M. A Method of Estimating the Least in the Ten Thousand Tensile Strengths
of Netting Cord

Tetsuo MIURA

(Faculty of Fisheries, Hokkaido University)

The calculation in making an estimate of the strength of the fishing net knitted rests
on the tensile strength of the cord used; and, as the value of the cord tensile strength in
such calculation, there should not be adopted the mean of some of the tensile strength
samples, but the least in the ten thousand of those, as proposed by Tauchi.

A method of estimating such the least value was devised by the author and was discussed
fully in this paper. According to this procedure, the intervals at 95+ percent confidence
associated with “‘true” least value (x’) in the ten thousand of tensile strength and also
‘“‘true’’ ratio of x/ to the mean () of tensile strength population, for each cord number
of cotton cord and amilan cord (see previous paper I), were calculated and are shown in
Table 1, 2.

The rate of ¥/ to m is considered not to depend upon the thickness of cord (or the
number of the cord), but on the kind of fibre composing that cord; and then, for each of
the cotton and amilan cords regardless of the number, the intervals at 95 percent confidence
associated with ‘“‘true’ ratio of ¥’ to m were calculated as outlined in Statistical Tables
p. 106 and are as follows:

K:.=0.84+0.04, K.=0.92%0.02
where K. is ‘“‘true’’ ratio of x/ to m for the cotton ¢ord and K. that for the amilan cord.

Such value peculiar to each of varions cords, K may be called the safety-factor of the
tensile strength of cord and the degree of uniformity of the tensile strengths of these
cords may be comparable according to the largeness or smallness of the value of K.

For instance, since K.> K., the tensile strength of the amilan cord is concluded to be
generally more uniform than that of the cotton cord, regardless of the number.

An interval at a certain confidence associated with ‘‘true” least value in the ten thousand
of tensile strength of cord is given by the following formula:
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x — Au <x’ £ x — Alu
where ¥ and # are, respectively, the mean and square root of unb1ased variance of the
tensile strengths of cord, and A and A’ are the constants which depend on the number of
tests and the confidence taken. The values of A and A’ which are grven the interval of x/
at 95-+percent confidence, for each of the various number of tests, are shown in Table 3.
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Table 1. The intervals* at 95 percent confidence associated with the mean () and
square root of variance (o) of the tensile strength pepulation, and the intervals** at
95+ percent confidence associated with “true’” least value ( #’) in the ten thousand
samples of the tensile strength and with “‘true” ratio of %’ to m, for each number -

of the cotton cord. ‘

“Cord [ Number |

number | measured | - S ] E . %' [m.

4 15 5.96:£0.20 | ° 0.40740.149 4.46+0.75 T 0.75+0.15
6 | 15 9.03+0.23 0.473+0.173 7.274+0.87 © 0.81£0.12
"8 15 . 11.83+0.19 0.899:1+0.146 - |- 10.35+0.74 0.88-+0.08
10 15 14.152-0.37 0.775-0.284 11.27+1.43 . Q80£Q.12 .
12 15 18.04:-0.33 0.697+0.255 16.451.28 |  0.86:0.09
14 15 18.91-+0.36 0.746+0.273 16.14+1.8 | 0.86:£0.09
15 15 - 21.48+0.44 0.922+0.337 18.05+1.69 0.8540.10
16 15 21.5320.60 1.249-0.457 16.89:+2.30 0.79+0.13
18 15 © 25.21+0.43 0.897+0.328 -~ 21.8741.65 0.87+0.08
20 15 28.65+0.34 0.70740.259 26.02-+1.30 - 0.91+0.06

* These are calculated from (2) and (3).
** These are:calculated from (4)-and (5).
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Table 2. The same as Tabl’e‘ I, for' eachvi‘mmber of‘ the amilan cord.

et | mmeed | ™| # wm
3| 1. | 7.26+0.12 0.2430.089 6.36£0.45 0.88:0.08
4 15 14.79+0.20 0.413:-0.151 13.260.77 0.90£0.07 _
.5 15 18.341:0.10 0.209-£0.077 12.570.39 0.94::0.03
A2 1 16.81:£0.11 1 0.226:£0.083 15.97:£0.42 0.95:0.03
8 15 21.750.11 0.222+-0.081 20.93+0.42 |  0.97:0.03
10 15 29.964:0.40 0.834-+0.305 26.86:1.54 0.90:£0.07
12 15 81.06:£0.42 0.869:+0.318 27.83x1.60 . 0.90:£0.07
5 | 15 35.04:+0.34 0.698:£0.255 82.45+1.28 0.98:£0.05
18 15 | 40.66+£0.33 0.801::0.203 37.69::1.48 0.93::0.05
20 15 51.3740.72 1.503::0.550 45.68£2.77 0.90:£0.07
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Table 3. The values of A and A’ in the following formula for the interval at 95+
percent confidence associated with ‘‘true”’ least value in the ten thousand of tensile
strength of netting cord.

¥ —Au< x' =% — A’ u*

Tl a4 e 4w [ 4w
5 11.931 0.987 15 6.421 2.170 25 5.588 2.492
6 10.173 1.273 16 6.290 2.215 26 5.539 2.514
7 9.116 1.472 17 6.176 2.256 27 5.494 2.534
8 8.408 1.624 18 6.074 2.294 28 5.451 2.553
9 7.895 1.744 19 5.983 2.329 29 5.405 2.578

10 7.507 1.843 20 5.901 2.361 30 5.374 2.589
11 7.200 1.928 21 5.827 2.391 40 5.101 2.726
12 6.952 2.000 22 5.760 2.419 50 4.923 2.822
13 6.745 2.063 23 5.698 2.445 60 4.797 2.894
14 6.571 2.119 24 5.632 2.478

* x and % are, respectively, the mean and square root of unbiased variance of tensile strengths of cords.
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