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Fig. 1 Traditional harvesting device equipped with a
diesel engine and a water pump on a raft.

Fig. 3 Single-wheeled raft used to tow a traditional
harvesting device underwater.
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Fig. 2 Traditional collection device consisting of a
water ejection tube, a wire-mesh bucket, and a long
open-ended net.

levated vehicle used to harvest short-nec

clams.
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Fig. 5 Prototype amphibious vehicle.
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Fig. 6 Prototype harvester.
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Fig. 7 Testing of the driving raft towing a conveyor in
a pond.
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Table 1 Rotation speed (rpm) and pumping capacity (I/s) of three types of pumps at different inner pressures

Type and size
Pressure (kg/cm?) Measurement
Nine large vanes Ten small vanes Ten large vanes
0.6 Mean speed 1300 1350
Mean capacity 12.99 12.82
0.8 Mean speed 1450 1520
Mean capacity 14.49 14.49
1.0 Mean speed 1640 1655 1400
Mean capacity 15.87 15.63 16.39
1.2 Mean speed 1760 1780 1530
Mean capacity 17.62 16.67 17.54
1.4 Mean speed 1630
Mean capacity 18.52
1.6 Mean speed 1730
Mean capacity 19.61
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Fig. 8 Improved harvesting device with a shorter
water ejection tube.
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Table 2 Rotation speed {rpm) and pumping capacity {I/s) of a nine-large-vane pump with three types of ejecting

tubes and engine powers at different inner pressures

Connection
2
Pressure (kg/cm’) Mgasurement 182-cm tube and 182-cm tube and 106-cm tube and
12.5-hp engine 23-hp engine 12.5-hp engine
0.6 Mean speed 1490 1525 1300
Mean capacity 20.83 20.83 12.99
0.8 Mean speed 1620 1650 1450
Mean capacity 22.73 22,22 14.49
1.0 Mean speed 1810 1640
Mean capacity 25.64 15.87
1.2 Mean speed 1760
Mean capacity 17.62
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Table 3 Rotation speed (rpm) and pumping capacity (I/s) of three types of vanes using a 23-hp diesel engine and a

182-cm ejection tube at different inner pressures

Type and size
Pressure (kg/cm?) Measurement
Nine large vanes Ten small vanes Ten large vanes
0.6 Mean speed 1525 1503 1310
Mean capacity 20.83 20.20 20.83
0.8 Mean speed 1650 1635 1397
Mean capacity 22.22 21.92 22.22
1.0 Mean speed 1850 1565
Mean capacity 24.39 24.39
1.2 Mean speed 1915 1650
Mean capacity 25.64 25.04
1.4 Mean speed 1747
Mean capacity 27.08
1.6 Mean speed 1813
Mean capacity 28.17

Table 4 Rotation speed (rpm) and pumping capacity (I/s) of a nine-large-vane pump with three types of ejecting

tubes and engine powers at different inner pressures

Install type
2
Pressure (kg/cm’) Measurement Installed above Immersed in water, Immersed in water,
the water joint free joining bent joint
0.6 Mean speed 1525 1510 1585
Mean capacity 25.83 20.41 20.94
0.8 Mean speed 1650 1705 1755
Mean capacity 22,22 23.26 22.73
1.0 Mean speed 1835 1997
Mean capacity 24.59 25.00
1.2 Mean speed 1955
Mean capacity 26.32

BT » B AK O LRE 2 396
B ERHRERSTHA (BYHHE) 2AkR
& - R Rk Sk Bl AK OB
RE - BOE R R SIS R MR K SR
5.4 AVERE 9 BE R B RZE R BURZK R iz 182
cm BOAHUEEAE - LA 23 hp 5 3@k =0
8 AR MAKOREER 9 BA8
55 DU EE S5 32 80 om [BE - BIHSSHE 160 cm
B SRR 80 cm BE HHERE/NK 76.2 mm 2
BEEESE » TR BTG 4ERA0 Table 5 -

H1 Table 5 #8411 » fERIZK M AKOIBRELE
£ 90 BEfEEE - AHERTHHE ZBAK BT AR
R H e VU i S R B e iR TR
15 BN IR ERRERBEOEEX
5h SNREBARIREZBE - MATEZRZE
EBBRERE  HEHERRZ I E KRR - H P38
HERLTE S BED PR RB N ER
B ZBEE - RILRRIL K SRS vk TR
ZAKORBEE —EREZBE RBERN
T LN RSB TE k SHE



S8 E BRI IR, 77

Table 5 Rotation speed (rpm) and pumping capacity (I/s) of a 23-hp diesel engine with a nine-large- vane pump
immersed in water with its suction mouth joining a different bent joint

Joint type
Pressure
(kg/cm?) Measurement - Bentjointand  Bentjointand  Shrunken bent
Bent joint 80 . . .
-cm pipe 160-cm pipe joint
0.6 Mean speed 1585 1635 1630 1655
Mean capacity 20.94 21.16 21.05 19.61
0.8 Mean speed 1755 1845 1870 1795
Mean capacity 22.73 23.26 22.22 21.28
1.0 Mean speed 1997 2015 1983 1985
Mean capacity 25.00 25.32 24.10 23.26
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Fig. 10 Floating boxes installed in the middle and
at the end of the amphibious vehicle.
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Development and Field Testing of an Automatic Harvesting
System for Hard Clams (Meretrix lusoria)

Yun-Dar Ho"
Taihsi Station, Mari culture Research Center, Fisheries Research Institute

ABSTRACT

The purpose of this research was to develop an automated harvesting system for hard clams (Meretrix
lusoria) that can be operated by one person to reduce labor requirements and costs. The automated harvesting
system consists of a driving vehicle and an automatic harvesting device, both of which passed through three
phases of development. The driving vehicle has a pair of rod wheels so that it can be navigated in the water by a
single operator on the vehicle. It was modified from a simple single-wheeled raft which has to be operated by a
person who walks behind it. The direction of movement of the driving vehicle is changed by braking with the
right or left rod wheel using an agricultural gearbox. The automatic harvesting device is composed of a
traditional clam-collecting cage and a conveyor, which can be powered by its own engine or by the diesel engine
on the driving vehicle. In order to reduce the total length of the system, an amphibious vehicle was developed
which contains a conveyor run by the diesel engine of the vehicle. The water pump of the collection device is
run by another diesel engine on a raft in front of the vehicle. The diesel engine has a power rating twice as high
as traditional harvesting devices to enhance the pumping energy. Due to the increased weight of the diesel
engine, it is loaded on a raft which is pushed by the amphibious vehicle while the collection device is dragged
behind the raft. Preliminary tests showed that the amphibious vehicle and the harvesting device can easily be
moved up and down the ramp of the pond and can effectively harvest clams.
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