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1.iZ8%i % Carriages; 2. % 24 B3 H Anti-drop device; 3.4 2241 Wire rope; 4.4TFEJF & Position switch; 5.3 ¥4 22 4 4 Wire rope
mutual entanglement sheave; 6.5 [ & Steerable wheel; 7. %1l /X Sheave bearing; 8. ##& %l Sheave shaft; 9. B4l #% 3 Coupling 3;
10. 48 34 Gearbox; 11.48 %1448 Control cable; 123 ¥ ##l4 Control boxes; 13. B4 %% 2 Coupling 2; 14.[8]FAEfE 1 Spacer sleeve 1;
15.3% 45 2 4% % Fast brake apparatus; 16.[0] 2 & 2 Spacer sleeve 2; 17. 8] %%l Brake shaft; 18. 864l #% 1 Coupling 15 19. H i& v L2

8 Adaptive gravity damping device; 20423 X5 Cooling fun.
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Fig.2 The prototype of the orchard transporter
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Fig.3 Flow-sheet of the transporter
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Structure diagram of mountain orchard transporter
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Fig.4 Telecontrol control system
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Fig.5 Structure diagram of fast brake apparatus
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Fig.6  Structure diagram of safety and security

curved hook device
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Table 1 Brake drum temperature change with vehicle speed experimental data C
32 4y 4/ (m /) i /min Time

Speed of the carriages 0 5 10 15 20 25 30 35 40 45 50 55 60

0.611 25 26 26 27 26 27 26 28 26 27 25 27 26

0.614 26 30 29 31 30 32 30 33 31 33 31 33 31

0.657 22 26 31 28 32 30 34 29 34 31 34 30 34

0.665 25 34 33 38 35 38 36 38 36 38 36 38 36

0.676 23 33 35 40 38 43 39 46 43 48 42 48 42

0.689 28 43 49 46 50 46 49 46 50 46 49 45 50

0.776 25 44 50 56 55 56 55 56 55 56 55 56 55
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Design of unpowered mountainous orchard transporter

LIU Jie ZHANG Yanlin ZHANG Wenyu MENG Liang

College of Engineering » Huazhong Agricultural University s, Wuhan 430070,China

Abstract An unpowered orchard transporter relied on its own gravity was developed to solve the
difficulties of fruits transportation in large slope mountain. The design was mainly composed of adaptive
gravity damping device, fast braking apparatus, remote-control system, gearbox, cooling fun, carria-
ges, etc. The system can achieve one side of the carriages with fruits driving down in the cement trough
or slope at the degrees of 20 to 50 relying on the gravity of fruits in a moderate speed and the other side
of the empty carriages driving up the hill. The transporter only requires a storage battery(12 V) to pro-
vide the power when the control system makes the fast brake apparatus to work. The transporter can re-
alize reliable barking at any point along the cement trough. Results showed that the transporter kept the
temperature of the bark drum between 20 ‘C and 50 “C when the carriages was driving at the speed of 0.7
m/s with the maximum load of 1 000 kg. The transporter operated simply, worked reliably and run
smoothly with no extra power, which is suitable for the remote large slope mountainous area with ener-
gy conservation and environment protection.

Keywords mountainous orchard; unpowered orchard transporter; large slop; wire rope mutual en-

tanglement sheave; fast brake apparatus
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