\I

“J

FRERE S B2

¥ @

B =

CABEFERFFY 2,100 2F 0 FHEF- LAz T Rt WiFLE
oL ERIOTEE SRR GE0~T0% =+ c FHEF AR Y SR £ &
AR R SR R b - R A B IR A s R
HA BRI R VL rEH A siTEsed s | prg 200~250 2 7 5 B ¥ shin
L1 (e oL > B ﬂ\p;z 7EE BT F RIS BB TR o e d TR A B
WOEAE S B Z P AR A B TR T R 3 o

a2 g 1@1‘1 Av\“&»%#“‘#&ifwv\%\ 20 mm 47 ~20~23 mm ~ 23~26 mm ~ 26~
29 mm fw 29mm 2 b B T Rt o e &) AlERSE P pES00 o T e EERE > Ak
WRA A+ 1243.0 cm/sec shaig RiE T A BT » B FERL 8B T oE7 i 85
%rit > TG F 3% T o

V“'
kit
o+

MR F 5 s s A g

=2
g

o}

cABE IR FEN 21002007 A2 AF ] FESHBRIFELLAL
»#&wﬁ%h RAAE N R R B - BT Bk o Fdp e

FEER NG o 8D EFANE T QLﬁLr‘*MéﬁL_ZOmmJU’

g;'ﬁ FHid e A 52 —*—1@,%&# B Rk 4 4‘3119@\,4\4‘,:«20“1“1—%«’?&}%&
#Mzﬁiwﬁ @E@i?%meWﬂM%ZOmmNFpo;ﬁ.%%;;q'{;,.;4%%—;-
1:34“,1‘1/,,\35\’12‘&?% FERFEARS ARG 2T RBEY > ML AH LR
TR AR R s f &t Iiﬁﬁlmi\ﬁ%&’&’ THRAMNEFEESE -

L‘g\#'l ¥ 2 i’}“”‘ A= nTﬁ 3"%’](4‘3 ﬁl'v’g\'};}i’f" LLFE’:%F’](””F’}“’ ’:’\‘-flh
B b0~T0% =+ > d » A% 2 gl T ER TSR A5k Y SRR 0 £
R AR R ARG A R FA 0 o R A B R S A s e
,,Fﬂ]ta/»\%&u}ﬁﬁ’}*- PIFIS R A L anivd R IT > g 2 B4FF) mﬁfq reh¥E T T e
fhi fv A B HpE AR g TR Aot - R R A B2 a‘ﬂ—\/}&ﬁﬁ

“”F10~25’\4f1’1p*‘*’ﬂ,ézpu* e ko F EEASE

GO, s de f B 1 Py £
Yol AL % B EreF Mo (TEAAF o ALK R E B oW %’* lﬁ]j"g;
P S R N SRR St R E T RS T SV N
200~250 &7 PR FheR sV RR AW F AT AR EE AR F S i::
cFES Ao A 7RG DT IR ERZR L c AN LR A
S EMFL TR PR o R TR \Jfa‘-/ﬁ_‘m/n\& 35 BPRS & —}?-*}4;}_

R T T YTV

'R R ELR g A AR R Frr Ay BFT R



2 21 kg 2 NS Y
X T B8 =z

(=) Fodis o s hif

g2 i s sl R 3R 5 £xExE 5 2950x900x1100mm
_l_-ﬁﬂ}}&ﬁﬁ‘;/} ™ 2 il

1. %4 @ﬁs"rs :d - E 110V/1600 RPM 300W %g:& B £ v 5 & 4 Jh » T 14—

T 0~1800 rpm ¥ #E Bz drdlid B kiR 5 E it ¥ il o B 4
;éﬁﬁiw%%@ﬁ&%ﬁm@gﬁﬁﬁﬁginwﬁaﬁg&@g%m»;
ik e o

2.4 BB — A mdfhent o ExE 9 5 550x450mm 0 & & ¢ ¥ @6 < Ton
FIA D2 FR 5 Tim 3 &4 0% > A F4p 3 B4R e R Ranfitfl
AR LEAha BITIRgE Ao LAY RS Tl fTA
SRR R 0 R A BRSBTS ST BARR

(DA B
1§45 & BB pE & 35k
A H R A RS BRR

7 = £7F_3 A % FIT SRR S BB A ERE > L H N
BAEFEPPER T2 2R E3 45678922 R 10F ~f7
XE'-‘]' R ';M— ’ftr} ni=a3 r‘!‘hE‘.‘}—— ¥ %’f&'ﬁ_;{_‘f‘_&\ %&.ﬁﬁt‘ AN ) ,PIJ;;._EM 7

el § $ 5 4 4 s S ‘*‘3
Bikbﬁﬁ$g§ﬁ¢&¥ﬁ3ﬁ$
RER RS s S EE R e RO T g s BB
LA ensmivEas R 0 w0900 -~1100 1300 1500 2 1700rpm * 7 &
Pl BEHPE I DFEA s FHAAF U R ITERER
Hiwrbbmiirgd iR
C. ¥ #&@L&aﬁba%m@ﬁ
LG R A i s &F’“Fﬁ A5 20 mm~ 23 mm >~ 26 mm ~ 29 mm
:;w;fém\@ﬁ“}‘ﬁ  Z Y AL RS 3mme F - A & F P 12 3mmth%en
W T L E - ﬂ&@&gﬁigﬁﬁmiﬁ%$% ¥ 4 & 20.15mm
T~ 19,85~23.15 mm ~ 22. 85~26. 15 mm ~ 25.85~29. 15 mm % 28.85 mm 4+ &
T B FL ERFFRERLE R DA KRR o
D.7 FAsit¥hk REA BERFTB%
ENER %’\&ﬁwﬂkﬁiéﬁiﬁ%é 50 oA ~45 24 40 oA 2 35
NAhEARALALITELER S UBLEETHLKITELE R Z H A KB E P
Mo ISP RITEDELER T ERAL KB FEF IR -
2.3 5A 4
BAFEEFIRE, P, B FELEFG O B4 G 5 o 02iF 3
Pisiieciez 483 HFr Reankd o



B F 82 H W

(= )F Frafm s i e ik de

FHoRm A s (R Dai B EEY o Gt - Sl ISR s
Benicd o FERAF L ASRPLHE 0 103 PERE ek 1) B FFRE
Aagpd g im e iR (B2 §FIE DA R LT LFNAT ST
GEFAH 2 AW ET AL RS CEFAAF s BRIV - BABKS R
EFELRLE RPN TIAF R A GMET S F AL TR AL PE(R 3 T

AR RE Y Ao A F e oo

Bl 1~ s s 2 o] Al
Fig. 1. The fruit diameter grading machine and
the small conveyer.
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Fig.2. Operation of the fruit diameter
grading machine.
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Fig. 3. Range of the transporting belts and the
steel bars.
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Table 1. Investigation of transporting capacity of the small conveyer.

Scale value of Linear velocity of Transporting
transporting transporting belt of the capacity of the
capaclity of the small small conveyer small conveyer
conveyer (cm/sec) (kg/hr)

1 0.67 37

2 2.03 154

3 3.11 247

4 4.13 317

5 5. 36 415

6 6. 55 498

7 7. 52 594

8 8.69 679

9 8.84 766

10 10. 08 776
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Fig.4. Ratio of major to minor axis of plum.
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Table 2. Relation between the motor speed and the linear velocity of grading belt.

Motor speed
(rpm)

Linear

400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800

velocity of

. 6.6 99 129 150 179 202 23.0 258 280 307 336 362 393 43.0 430
grading belt

(cm/sec)
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Table 3. Comparison of mean of accurate grading rate between the supplies of
the small conveyer and grading velocity of the grading machine.

Mean of accurate  Scale value of transporting capacity of the small conveyer
grading rate of

the grading 3 4 5 6 T 8 9 10
machine

900 84.2% 84.2% 81.6% 79.3% %' * * *

Motor 1100 84.8% 85.9% 83.5% 82.2% 78.0% %k %k *

speed 1300 83.6% 82.0% 81.3% 81.3% 75.2% 69.6% * *

(Pm) 1500 81.3% 83.8% 87.9% SL.6% T4 8% T5.6% 70.4% 72 4%
1700 76.3% 82.5% 85.2% S8T.6% 73.2% 69.3% 7L9% TL.T%

'"The sign “s showed that the grading machine was clogged during feeding.
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Fig. 5. Effects of the capacity of the small conveyer and the grading velocity
on the mean accurate grading rate of the grading machine.
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Fig.6. Accurate grading rate of the grading machine at different grading
length.
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Table 4. Accurate grading rate of the fruit diameter grading machine.

grading range

Capacity of the

MOE;’; ;f)eed small conveyer  20mm 20~23  23~26  26~29 29~32 32mm Mean
(kg/hr) Va3 mm mm mm mm vt
420 ———'" 94, 6% 97. 8% 5. 1% -— —  89.2%
490 -——  94.3% 97. 8% 79. 9% — = 90.7%
1700 420 ——— ——— 94. 6% 96. 9% 83.8% —— 91.8%
490 ———= ——— 94. 8% 93. 9% 84.4% ——  91.7%
590 ———= ——— 92. 5% 98. 5% 84.1% ——  90.7%
Mean -———— 94, 5% 95. 5% 88. 9% 84.1% —— 90.7%
'The sign “-—--" show no fruit in the container.
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Fig. 7. Crushed plum became brown after grading process.
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Studies on the fruit diameter grading machine for plum
Te-Chou Tseng'

Summary

The cultivated area of plum trees was about 2100 hectares in Taitung. The
fruit was harvested for processing crisp plum before the end of March. The oval
shape plum with large ratio of major to minor axis was about 60%~70% ripeness.
No suitable plum grading machine is available at the present day. The disc
grading machine with capacity of 200~250 kg/hr was not acceptable to farmer.
A fruit diameter grading machine for plum was developed to meet demands for
rapidly and accurately processing plum during the busy harvesting session.

The developed fruit diameter grading machine graded Mei fruit into five
grades of below 20 mm ~ 20~23 mm ~ 23~26 mm ~ 26~29 mm and above 29 mm. To
cooperate with the b00kg/hr transporting capacity of the small conveyer , the
grading machine adopted 1500~1700rpm motor speed. The average accurate
grading rate was above 85%, and the loss of damaged or bruised plums was 3%.

Key words: Plum , Fruit diameter ,Grading machine.

' Assistant Researcher of Taitung DARES



