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1. BEE VIEE RS E S R EE
Fig. 1. The shiitake being supported on the V-shaped conveyor.

B 2. FHEE VIR ERERR 0 fAZ XZ T HEE
Fig. 2. The plane view of the shiitake inclined at a ¢ angle on the XZ plane.
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3. AR e H OB
Fig. 3. The locus of the instantaneous center of gyration.
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Fig. 4. The operational flow chart of the shiitake stalk cutting machine.
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Table 1. The shape dimensions and the center of gravity of the shiitakes.

. GhEAERT ZERIR T O HEARES 180 ERABES EWEL
SRR A A H, T, H L, " Lue Lo
No mm mm mm mm mm mm mm mm
01 71 62 30 14 59 10 27 29
02 74 70 39 14 43 16 35 26
03 72 69 37 10 53 13 34 30
04 70 68 32 16 65 14 29 35
05 56 56 29 12 46 9 27 25
06 45 43 19 10 45 8 17 18
07 41 39 19 8 30 7 17 16
08 40 35 17 7 24 7 15 13
09 82 70 33 17 60 14 30 30
10 51 50 26 10 37 10 24 22
Average 60.2 56.2 28.1 11.8 46.2 10.8 25.5 244
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Fig. 5. View of the shiitake.
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Fig. 6. The abnormal shiitakes.
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Table 2. Dimensions of the sampled shiitakes growing in winter.

H H, A A, B, B, T, T, K, e
mm mm mm mm mm mm mm mm deg. mm
80 53 70 60 15 14 35 18 20 37

.56 32 46 30 13 10 15 14 30 15

86 55 68 60 14 13 22 21 10 33
100 69 80 60 17 14 28 22 30 34
81 50 64 58 13 12 23 17 10 35
71 35 67 54 14 12 30 20 60 35
60 40 47 42 12 9 19 12 50 26
80 49 67 56 20 10 26 26 20 25
57 39 39 30 9 7 15 13 10 19
59 36 53 49 10 9 20 12 10 29
95 57 67 54 16 14 24 20 25 33
71 44 62 57 20 15 21 20 0 42
61 40 41 40 8 7 20 14 10 23
85 56 62 60 16 14 27 20 15 37
105 74 73 71 24 15 25 24 0 42
42 22 42 40 8 7 20 12 45 19
49 31 43 40 11 10 15 11 50 22
57 32 53 48 11 10 15 12 0 31
69 39 64 55 16 13 22 16 45 32
79 44 66 64 14 11 19 16 10 36
Average 72.15 44.85 58.70 51.40 14.05 11.30 22.05 17.00 22.50 30.25
C.V. 23.80 29.18 20.68 21.74 29.70 23.69 24.42 26.31 82.68 25.51

®3. EFFMAEEEERZEAET

Table 3. Dimensions of the sampled shiitakes growing in summer.

H H, A, A, B, B. T, T, K, e
mm mm mm mm mm mm mm mm deg. mm
93 69 57 46 10 14 17 16 0 30
76 50 69 50 21 13 17 13 0 31
62 39 45 41 10 10 21 13 50 24
83 62 52 51 9 8 17 13 0 29
84 53 63 52 16 13 21 15 20 30
86 59 45 38 15 11 36 15 0 24
80 57 56 50 15 12 18 14 0 31
62 32 53 52 10 10 16 16 60 27
63 44 50 46 13 11 17 13 10 27
82 60 60 44 24 8 20 18 0 26
82 55 52 45 18 14 26 21 30 28
82 56 62 52 22 12 17 13 30 30
59 43 32 32 6 7 12 10 45 19
67 41 53 48 17 14 21 20 0 31
60 39 50 46 9 7 14 10 60 25
56 32 63 54 21 11 38 14 0 32
80 60 77 67 12 18 16 14 30 42
54 31 50 35 11 6 15 7 60 20
44 23 47 36 11 11 18 10 90 23
75 52 48 44 10 10 18 12 15 27

Average 51.50 47.85 54.20 46.45 14.00 11.00 19.75 13.85 25.00 27.80

C.v. 18.52 26.10 18.04 17.00 36.42 26.71 33.50 24.38 109.93 17.88
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Fig. 7. The shiitake conveyor.
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Fig. 8. Three layer singularizing feeder.
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Fig. 9. The automatic shiitake stalk cutter.

10. R B
Fig. 10. The flexible stiring strips.
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Table 4. The shiitake orientating performance when the orientating unit operated individually.

B R S TR REAZE  REAYHE FERE A DAIES
24 100 7 10 3 80 32% 86 %
33 100 6 8 3 83 32% 88 %
42 100 7 9 5 79 54% 85 %
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1. UIARELS
Fig. 11. The shiitake were cut off the stalk.

12. RUIHB &
Fig. 12. The shiitakes damaged by the cutter.
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5. EEFRER AR R — R R Z YRR
Table 5. The shiitake stalk cutting efficiency at various belt speeds.

fic % Lt.(m/min) Lpes SeHRER REMTE KEMYHE  YIREIHE 5% [BAZES
2:6:12:24:24 104 5 19 4 76 4.0 % 77 %
2:6:12:24:33 112 7 15 4 86 47 % 82 %
2:6:12:24:42 107 5 19 7 76 6.8 % 75 %
3:6:12:24:24 171 9 38 11 113 6.8 % 70 %
3:6:12:24:33 167 12 27 11 117 71 % 75 %
3:6:12:24: 42 158 11 29 14 104 9.5 % 71 %
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Development of the Shiitake Stalk Cutter'

Lien-Sheng Liang , Kuo-Hsiang Hwang and Tyng-Horng Chou®

Summary

The stalk cutting machine for shiitakes consists of three major components- a singularizing feeder, an
orientating unit and a cutter set. Through the three floor singularizing feeder with a designed conveyor speed
ratio of 1:2:4, the processed shiitakes falling down from the upper floor to the lower floor are displaced at
increasing amounts to separate with adjacent ones. Each processing line of the orientating unit comprises two
twisted conveying belts. A V-shape carrying gap with an increasing width through the processing line is
purposely formed in-between these belts to keep stalk sides of the shiitakes downward. When being
transported through the disk cutter set, the orientated shiitakes are then cut off their stalks at desired lengths.
From experimental results, more than 85% of the processed shiitakes were cut successfully when the
orientating unit was operated individually. However, when the whole stalk cutting machine was put in action,
the handling capacity of this machine and the percentage of shiitakes successfully cut were reduced
tremendously due to the non-uniform feeding at the singularizing feeder and the backward bouncings of
shiitakes at the orientating unit. The best case of this machine operated continuously showed that the
percentage of shiitakes successfully cut was about 82% with a handling rate at 86 shiitakes per minute
neglecting small shiitakes dropping from the gap of orientating belts. The handling ability of this machine
would be increased if further improvements were properly made on the singularizing feeder and the orientating
unit.

Key words : Shiitake, Auto-orientation, Stalk cutter.
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