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Abstract

Water sampling is an important item of observation in Oceanography. In general, as in
Nansen system, sampling bottle is inverted by sending a messenger weight to strike bottle
holder, and the depth of water sampling is determined from the pay-out length and the in-
clination angle of wire rope while the calculation is troublesome and unreliable.

A new sampling system proposed in this report is composed of a sensor tube and a sam-
pling bottle. The sensor tube reads the water pressure corresponding to the water depth,
and at the appointed depth,the sensor release the bottle suspension to be inverted. There-
fore, it needs neither sending messenger nor correcting water depth. Many kind of im-
provement in devices were repeated by the trial and error method, and finally the devia-
tion was settled within five percent in water depth.
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Fig. 1. Auto sampling system composed of two devices.
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Table 1. Principal items of water sampling bottles examined in the trial.

Name of Size of Dia. of Area of Dia. of Area of Ratio Capacity Total

bottle valve opening openinzg bottle bottl% A/B of bottle weight
(inch) (mm) A (cm®) (mm) B (cm®) (%) ()] (kg)
Nansen - (48X%14) 6.72 58.0 26.41 25.0 1.35 4.12
Acryl No.1 1 20.0 3.14 65.0 33.17 9.5 1.0 2.15
Acryl No.2 3/2 30.0 7.07 65.0 33.17 21.0 1.0 3.15
Acryl No.3 1 20.0 3.14 50.0 19.63 16.0 0.5 1.70
Brass No.2 1/2 10.0 0.79 55.0 23.75 3.3 0.5 2.95
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Table 2. The time required to discharge colored water from inside of sampling bottles with
flowing water.

Name of Ratio of Velocity of flow Velocity X Time
bottle area (%) 0.5m/s 1.0m/s 1.5m/s (0.5) (1.0) (1.5)
Nansen 25.0 11.0 sec 7.4 sec 5.0 sec 5.5m 7.4m 7.5m
Acryl No.l1 9.5 28.0 14.0 9.4 14.0 14.0 14.1
Acryl No.2 21.0 11.0 6.0 3.5 5.5 6.0 5.3
Acryl No.3 16.0 11.0 6.0 4.0 5.5 6.0 6.0
Brass No.2 3.3 51.2 25.5 16.0 25.6 25.5 24.0
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Fig. 4. Record of echo sounder showing the depth of inverted water bottle.
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Table 3. Comparison between piston presetting of sensor tube and actual depth of bottle (Acryl No. 2)
inversion in the trial at Lake Miike.

Height of Proposed depth Corrected depth Actual depth of inversion Mean error
piston preset of inversion by atmosphere (O] ® ® mean
(cm) (m) (m) (m) (%)

2.0 10.3 (9.96) 9.8 9.9 9.9 9.87  4.2(0.90)
4.0 20.7 (20.02) 19.9 19.8 19.8 19.83  4.2(0.95)
6.0 31.0 (29.99) 29.9 29.8 29.6 29.77 4.0(0.73)
8.0 41.3 (39.95) 39.8 39.7 39.6 39.70 3.9(0.63)
10.0 51.7 (50.01) 49.6 49.4 49.5 49.50 4.3(1.02)
12.0 62.0 (59.98) 59.3 58.9 59.0 59.07 4.7(1.52)
14.0 72.3 (69.94) 68.6 68.9 68.8 68.77 4.9(1.67)
16.0 82.6 (79.91) 78.6 79.0 78.1 78.57 4.9(1.68)
18.0 93.0 (89.97) 89.2 88.4 88.1 88.57 4.8(1.56)
20.0 103.3 (99.93) 98.0 98.2 97.8 98.00 5.1(1.93)
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