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Development and evaluation of
turning-sampling-device with tapered rollers carried by Multi-rotor UAV
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We have developed UAV hanging type sampling device using rotating rollers to realize
unmanned and quick sample-return for pyroclastic material. However, the device cannot obtain
samples which are at depth of over 15 mm from the earth’s surface. Therefore, we aim to improve
the sampling depth of the device. In this research, a new method that is rotated the device using
tapered rollers has been proposed, developed, and evaluated. As the result of the evaluation, the
slight improvement of the sampling depth has been proved.
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Fig.1: Previous sampling device
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Fig.2: Structure and sampling sequence of previous sam-
pling device (front view)
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Fig.3: Sampling sequence and sampling area in the case
of turning motion (front view)
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Fig.4: Sampling sequence and sampling area in the case
of translational motion (top view)
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Fig.6: Internal structure of the tapered roller
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Table 1: Specification of turning sampling device with
tapered rollers

size [mm] @ 215 x 140
weight [g] 1120
roller diameter [mm] max:75, min:25
roller width [mm] 170
NC-153901G ZJP1/256
motor (Citizen Chiba Precision Co.)
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Fig.7: Results of sampling depth
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Table 2: Weight raito of Fujizuna in the simulated fields

Ratio of large particle [%] | Ratio of small particle [%]
0 100
25 75
50 50
100 0
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Fig.9: Results of particle size distribution
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Fig.10: Results of density distribution
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