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Due to the high cost in harvesting of peanut by hand labors,
this study was attempted to develop a feasible harvester for peanut
farmers. Based on the plant type and the physical characteristics
of the Plants, a clamping-type of peanut combine was developed at
Tainan DAIS in 1988. The machine is equipped with a 25-HP of
diesel engine, and a working system for pulling-up, lifting, threshing,
clearing and packing. Results of the testings indicated that the
appropriate position of clamping is set up at 17 cm from the clamping
belt to the threshing cylinder center, the best speed of the threshing
cylinder is maintained at 450-500 rpm and the clamping belt at 90-110
rpm.The combine harvester can be used in the cultivation of peanut
on beds. The appropriate width of the bed is one-meter with two rows
of peanut. The results also indicated that 99.2% of the plants were
removed, 1.8% of the pods were lost in the ground and 2% were
dropped on the ground, 25% of the pods were unthreshed, 9.9%° of
the harvested pods were with peg, 3.2% of the pods were damaged
by the machine. There were 6.2% of plant debris and/or soil were
found in the harvested material. The harvesting efficiency of the
machine is 8-10 hrs/ha. The design and technology has been transf-
erred to a private agricultural machine factory for commercial
production.
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Fig. 6 Plants height pull-up adjuster
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1.31% (Engine) 12.MRREQEH NN (Clasping belt)
2.ER#EHE (Main transmission box) 13.9MEMH#M (Kiddle driving shaft)
3.BMESH (Cravler driving gear) 14. 90 MBI BN (Bevel gear units)
4.HI MG (Middle driving shaft) 15. M MBEBH M (chain conveyer)

S. M EMIEE (Reducing chain wheel) 16. %2 ¥ (Driving chain vheel)
6.E®MM (Driving chain vheel) 17.@HMBYHME (Belt conveyer)
T.ARBMMK (Lifting belt chain vheel) 18. MM MK (Reducing pulley)

8. AMMEEM (Lifting belt) : lQ.lMﬁ!l’l&ﬂ'ﬁ(Vibra\tin: separator)
9. MAMBGM (Picking cyl.driving units)20. MM MK (Gear units)

10.BE MBI (Driving chain wheel) 2L.EMMBEMIE (Blover driving pulley)
1.6 M (Reducing chain vheel) 22.MBIXEM (Clawping belt)

BU. REABLEB G KEREERER

Fig. 14. Diagram of power transmission of clamping-type peanut combine.

1.EMESR (Cravier) S ERARMBELE (Vibrating separator)
2.BL% (Soil loosening plow) 10. X FHB%E (Chain scraping conveyer)
3:§Ea (Dividing shoe) 1L.WMEXABERRE (Rod-type screen)

4. RMFRE (Lifting units) 12.8i, BRERE (Belt conveyerdPacker)
S. PR UL (Up&Down hydraulic cylinder)13. BBt (Blover)

6.8# (Spindle) 14. 2% & (Operating control device)

T.RRFZUEE (Clanping belt device) 15.HE#H (Seat)
8. M3 (Threshing cylinder)

M. REAETEEBEWHEBETLE

Fig. 15. Diagram of parts for clamping-type peanut combine

— 38 —



RBYREBBEFIERBHRE L » RBRK
BREAFRZHBHHE » RA-BREZBERRR
BWRG ) WHES 300m/m » REBRFEE0.4m/s

» FERR LI B 7 SRR 2 X e SR 1T IR 4R AF
F o BSREWE G RQINE » TEW IR YR BAR
W EITREM A ERRZFE (E10) -

N~ S R By T R

REBEBRARARBEHARE - WXAEHE
HE S EEEERBBEEZEE ) AHELE
MEFHZE ~ BHD KRR RSB - ZHFRELSR
RBESRER > B HEMERR=%E MC 1200
K fal A kRS AR A LRSS A L 0 B
HI5A5 » BREEMRI A% o ERFHENE
AFRBESNEEETHE o (FRBARRER
BB ZEM > FIERIFRERFIRERBREN » &
R R RARTT 5 ABER25E 1 4Em51% »
R IR b 7 P R BOGR KB ~ IR %
B~ RARE - RERERBEWESR  TEB R
TESEBY W20 Bl - TR B A HTHELI8E: » #
ROB LIEEAREIFEMST (E14-15) -
=~ IR I P A A R B SR £ M R 4 P ) AR

(=) RFEBEZALEFRAR

F AR ARG G2 5 B ARA R E
eI (B16) R4 MBBERE » T4
R3REAER » LR R AR EERKRBESBR
IR SEf R BT ~ FRIRE [ RR A BRI IEM R
BAtR » BRI ETEEB A KRR 2E » R
BETTR LA T B4k » BUBIX B BRIRIR R Z % 1E
LR RE0K » BRI RBREREDZGE

BI16. FCRBHALARBEE

Fig. 16. Clamping-type pod threshing
measuring device
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Domaged pods (96)

MR RX (%)

(.3 38,22 3
Clawping locstion (cm)
0385480 +435x80 Q435x80 O 470x80 X 500x80

E23. TRRFERETRIRRF A ERBRNERS
Rtk

Fig. 23. Relation of damaged pod and
clamping location on different
condition.

87

86 /-"\\
a3 /I/
a4 /.// \
83 4
82 ‘,/ AN
c&8Y / N\
- % A
a 7% 4 N\,
* w7 : p a\\
X 1; 77 4 \J
® 2 reg o
% > 73 ) ..
2 1/
73 4
72 T . -
1o It 1 16 8 )
BXRERE
Clanping location (am}
0385280 +435x80 O435x80 A 470x30 X 500x80
24, RERIHEG TIRFREBERERKRZ
Bk

Fig. 24. Relation of without-peg pod and
clamping location on different
condition.

Vith-peg pods (96)

® X (%)

LT 33,15

Clasping locstion (@)

[385x80  +435x80 ©O435x90 £H470x80 X 500x80

25, TNRIRRF M T IR B RBNEZHFR

Fig. 25. Relation of with-peg pod and
clamping location on different
condition.

nwE (%)

Foriegn-materlal (%)

0 I‘I ) :l N |‘l I'l ) T
[ .3 2:27%
Clasping locstion (cn)
{1385x80 +435x80 O435x90 A 470x80 X 500x80
E26. TNRABRKES TRIERFVEREYRS MG
Fig. 26. Relation of foriegn-materials
andclamping location on different
condition.
L]
.
~ e
- g s - "/ .
R, / \
h-] 7/ \,
<% . . \
® 3
® ? * ) l/ \ ,,/J
23 \ / "//Ai/
«f /
"/\%
ToREIT S
30 7 90 na 130
E3-1.3 34
Clasping belt speed (rpa)
0500x17 +500x17  O470x17 A 435x17 X 385x17

27, TFERFMEETROR MR E BRI RS Mtk

Fig. 27.Relation of Unthreshing pod and
clamping belt speed on different
condition.

- .
/
-2 54 ;
.y /
® 5 47 V4
9
wf T /
H /
sd ] \\/% F
Z % < o
' 7
R
o — — + T
50 7 % 110 150
REMES
Clasping belt speed (rpa)
[1500x17  +500x17 O470x17 A 435x17 X 385x17

28, R34 T 3R ik B B pt B3k R 2 Bt

Fig. 28. Relation of damaged pod and
clamping belt speed on different
condition.

— 41 —



% ’
“ .

N
LY

Vithout-pex pods .(96)
-

wERE (%)

0 7‘0 s |;u 130
Ry@iEx
Claaping belt speed (rpm)
00500x17  +500x17  O470x17 A 435x17 X 385x17

@29, TRFMRFEMEH: T IRBHE B RERFRZHR

Fig. 29. Relation of without-peg pod and
clamping belt speed on different
condition.

Mm% E (%)
Vith-pes pods (%)
8
\l\
AN

REMEX
Clasping belt speed (rem)
0500x17  +500x17 O 470x17 A£435x17 X 385x17

30, RFIRRFEMEe: TSGR E B BRI RS R Z B R

Fig. 30. Relation of with-peg pod and
clamping belt speed on different
condition.

Foriegn-material (%)

nHE (%)

0 o 70 ' 0 to 130
TR WER
Claaping belt speed (rpw)
O500x17  +500x17  O470x17 ~ £435x17 x 385x17

31, R TR AHE B Y R %R

Fig. 31. Relation of foriegn-materials
and clamping belt speed on
different condition.

Bz B % o MEATF RS TIRFRFE L E
BRERFRZMBER » HERKRUERIR R
(IBI6ATRAR » HBBAZKRELBEHERBD Z#%
o B HE 2 M R R 2 L B S I B25 5T 7R »
W6 AL B4 BF o MM RER I F A2 B Z B
FRANE26 57 » AR i S A LR 3 e ke
EREBET FEL LR » BRBRLURIE
REMBRERITAGEGRRE
SKBAMEERIBIHEZMGARAR (F4)
RBP4 IS B REMR R EE » AR
BWEE BRI Z MR » BT RRR
PRI 2 FOR TR ERR IR R Z BRRER » RIR
FRRIEEIEEFE 385rpm BAEEREIE
Bz RETEmst o KRG N#k » (AREIGR
WEEMBBMAERIZES  RRSKEEEE
EEY > AIEKEWEERSEF - mE 28R
IR FE MR 1 T 3R BB B B RO K Z BRER R »
HpRRRIRKEFEEZZEL 110rpm LT
YTREE » BRLERRUERRAEEEET AR
FrazE% o E29 FRRFIEFTREMEE
RERKRZHGET » HEFRRRERREEE
90rpm LATReEHER —EHKT » B AR A
BREEEET2HER TR ZES s MBTER
FRMR AL ER » MES0FR o MY REIE
HeE B 2 B R INEISI BT R » TRIR K A g B g4
FGAMEE 70rpm 3 100rpm ZEWERDR
WM o IEA L BRER » IR E KR 80rpm B
» HIRRB R EEREYE  DoBRERICEE » i
DIREESEE 90rpm ZE 110rpm ZRHISHE o
4.5 A TFHRRIEREZ R BE ST
AR LA 2 S RS R R BORT LR 18 B AR 3 1
B RERBUBRBREREEE » ARERT
EIRRF BN L P B EES M HBE—S B
UL RS BT 2% BUR 1 23
HAREERTEET ST BER? SR Cp
fERE&RE (Bost) i@%%‘jﬁﬁiﬁﬂﬂ? :
(1RRFER
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Table 1. Test results of proto-type peanut pod threshing equipmnt.

RBXRE xR R vt &= I ¥ # = R KR B WO R
Test NO. Untlll)zﬁshed Sca;f)e‘:ired rl;‘l(;rtl:g:ls Wltpli)&)eg Damaged pod
% % % % %

1 0.80 1.30 6.83 19.60 3.26

2 0.50 1.60 9.70 27.80 0.50

3 0.58 3.50 19.50 16.30 1.22

4 0.66 1.40 13.30 27.30 0.85

5 0.60 1.50 10.90 28.80 0.92

6 0.70 2.80 16.10 19.20 1.30

7 46.80 0.60 1.80 20.10 1.60

8 22.20 1.50 4.40 26.20 1.05

9 13.20 1.40 5.00 22.00 1.09
10 8.70 2.10 4.80 23.40 0.80
11 12.00 1.20 9.00 19.10 0.79
12 12.30 1.10 4.60 26.40 0.89
13 1.50 1.40 4.50 25.60 0.76
14 2.50 1.50 8.20 23.60 0.80
15 1.30 1.27 21.10 15.20 1.62
16 6.90 1.50 8.50 25.10 1.50
17 0.80 1.80 11.90 24.10 0.80
18 0.23 4.00 21.86 15.50 2.90
19 2.9 1.38 17.40 21.00 0.58
20 3.00 1.50 7.67 25.00 0.93
21 1.05 1.50 11.50 26.90 0.76
22 0.85 1.70 15.50 24.40 1.14
23 47.20 0.95 2.99 19.80 1.87
24 4.50 1.80 12.00 15.20 1.28
25 4,79 1.55 20.90 11.10 1.40
26 0.50 1.40 8.90 24.80 0.50
27 0.80 1.60 14.80 15.40 1.80
28 2.40 2.30 18.10 20.20 0.76
29 2.10 1.40 20.40 11.37 1.56
30 0.90 1.50 10.80 26.50 1.10
31 0.97 1.76 18.00 10.80 1.28
32 2.10 2.00 14.00 21.80 0.70
33 2.60 1.42 18.00 22.00 0.57
K71 0.70 1.30 6.90 32.80 0.70
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Table 1. Test results of proto type peanut pod threshing equipmnt. (cont.)
ABRE | RREEE | REEE | KRB 4 7 # Moisture content
Test NO. | Thresher | Feed belt | Clamping -

R P.M | R P.M | location Ry |+
Stem Pod Kernel
rpm rpm cm % % %

1 385 60 17 53.40 47.40 37.70
2 435 60 17 69.70 40.40 33.30
3 435 70 17 53.40 47.40 37.70
4 470 70 17 69.70 40.40 33.30
5 500 70 17 69.70 40.40 33.30
6 470 75 17 53.40 47.40 37.70
7 385 80 11 70.80 40.40 33.50
8 435 80 11 70.80 40.40 33.50
9 470 80 11 70.80 40.40 33.50
10 500 80 11 70.80 40.40 33.50
11 385 80 14 70.80 46.10 38.60
12 435 80 14 70.80 40.40 33.50
13 470 80 14 70.80 40.40 33.50
14 500 80 14 70.80 40.40 33.50
15 385 80 17 53.40 47.40 37.70
16 435 80 17 70.80 40.40 33.50
17 470 80 17 70.80 40.40 33.50
18 500 80 17 53.40 47.40 37.70
19 385 80 20 70.80 46.10 38.60
20 435 80 20 69.70 40.40 33.34
21 470 80 20 69.70 40.40 33.34
22 500 80 20 69.70 40.40 33.34
23 435 90 11 70.80 40.40 33.50
24 435 90 14 70.80 46.10 38.60
25 435 90 17 53.40 47.40 37.70
26 470 90 17 69.70 40.40 33.30
27 500 90 17 69.70 40.40 33.30
28 435 90 20 70.80 46.10 38.60
29 470 95 17 53.40 47.40 37.70
30 470 100 17 69.70 40.40 33.34
31 500 100 17 53.40 47.40 37.70
32 500 110 17 69.70 40.40 33.30
33 385 120 17 53.40 47.40 37.70
34 500 120 17 69.70 40.40 33.30
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Table 2. Relation of threshing efficiency and threshing cylinder speed.

MEFEIFeHEE | FAWHE | KRB AME | KRR | R |2 0 R | BRERER | R R R
Threshing | clamping | Clamping | Unthre~ | Foriegn- [Without-|With-peg/Damaged
cyl. speed | belt rpeed; location | shed pod | materials | peg pod pod pod
r. p. m r. p. m cm % % % % %
385 80 11-20 15.7 9.1 80.0 18.9 1.2
435 80 11-20 11.1 3.8 73.2 25.7 1.1
470 80 11-20 4.2 4.7 74.3 24.8 0.9
500 80 11-20 3.1 9.4 76.9 21.7 1.4
385 80 17 1.3 17.7 83.2 15.2 1.6
435 80 17 6.9 3.4 73.4 25.1 1.5
470 80 17 0.8 7.5 75.1 24.1 0.8
500 80 17 0.2 17.9 81.6 15.5 2.9
385 60 17 0.8 6.8 77.1 19.6 3.3
435 70 17 0.6 16.6 82.5 19.3 1.2
470 75 17 0.7 11.8 79.5 19.2 1.3
500 80 17 0.2 17.9 81.6 15.5 2.9
385 60-120 17 1.6 13.1 79.2 19.0 1.8
435 60-120 17 3.2 10.58 78.8 20.1 1.2
470 60-120 17 1.0 9.6 76.8 22.2 1.0
500 60-120 17 0.9 10.9 76.1 22.5 1.4
2)mEE LR —9.1275%1075X 14, +5.742%107* X 45
1/Y;=15.7386—5.1931¥10"% X , —7.3891%1074X 17
+4.7903%1072X 1 —0.2756X s R2=0.80
—1.349%1072X,+5.049%1075 X 1, (3) 4=




# 3. RFRFFAERRFARZBRR

Table 3. Relation of threshing efficiency and clamping location.

RE B | RFEEEE | FOAWEE | RRNE | % K| EHERER | BRAR | B R X

Clamping | Threshing] clamping | Unthre- | Foriegn- [Without-With-peg|Damaged

location |cyl. speed | belt speed | shed pod | materials | peg pod pod pod

cm r. p. m r. p. m % % % % %

11 385 80 46.8 0.5 78.2 20.1 1.7
14 385 80 12.0 6.0 80.2 19.1 0.8
17 385 80 1.3 17.7 83.2 15.2 1.6
20 385 80 2.9 12.3 78.4 21.0 0.6
11 435 80 22.2 2.2 72.7 26.2 1.1
14 435 80 12.3 1.9 72.7 26.4 0.9
17 435 80 6.9 3.4 73.4 25.1 1.5
20 435 80 3.0 7.6 74.0 25.0 1.0
11 435 90 47.2 1.8 78.3 19.8 1.9
14 435 90 4.5 7.3 83.6 15.2 1.2
17 435 90 4.8 15.2 87.5 111 1.4
20 435 90 24 13.0 79.1 20.2 0.7
11 470 80 13.2 2.2 76.9 22.0 1.1
14 470 80 1.5 0.5 72.9 26.3 0.8
17 470 80 0.8 7.5 75.1 24.1 0.8
20 470 80 1.1 8.7 72.3 26.9 0.8
11 500 80 8.7 2.8 75.3 23.4 0.8
14 500 80 2.5 4.1 75.6 23.6 0.8
17 500 80 0.2 17.9 81.6 15.5 2.9
20 500 80 0.8 12.7 74.5 24.4 1.1
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Y.=—87.52812+1.2882X,+3.313%

1074X 11— 3.1468+10°X 14

+1.2246%1072X 1+ 1.417741072X
R2=0.84
(ABRFER
Y.=64.504—1.884X,;+0.5476 X ¢
+9.2868%1073X 1, +3.1423%107*X 14
R2=0.73
(5K

In Y;=11.504—5.1005¢10"2X ¢

—8.0327#107*X 12
+4,0663%1074X 14 +1.14224%1073X ;5

R%=0.59
R ¢

Y:
Y.

L RIRRR
! REBER

F 4. REHEERRRBE R
Table 4. Relation of threshing efficiency and clamping belt speed.

—6 .72*10_3X1s

(%)
(%)

+5.9612#1072X s — 3.5427%10-2X,

FAWEE RRAEE RECE| KRR | ¥ K| EBRGK ) BRRE | R R

Clamping |Threshing| Clamping | Unthres- | Foriegn- [Without-With-peg|Damaged

belt speeb |cly. speed | location hed pod | materials | peg pod pod pod

r.p.m r.p.m cm % % % % %

70 500 17 0.6 7.0 70.3 28.8 0.9
80 500 17 0.2 17.9 81.6 15.5 2.9
90 500 17 0.8 10.3 72.9 25.4 1.7
100 500 17 1.0 14.9 87.9 10.8 1.3
110 500 17 2.1 10.5 77.5 21.8 0.7
120 500 17 0.7 4.9 66.5 32.8 0.7
70 470 17 0.7 9.1 71.8 27.3 0.9
75 470 17 0.7 11.8 79.5 19.2 1.3
80 470 17 0.8 7.5 75.1 24.1 0.8
90 470 17 0.5 6.4 74.8 24.8 0.4
95 470 17 2.1 17.1 89.1 11.4 1.5
100 470 17 0.9 5.4 72.4 26.5 1.1
60 435 17 0.5 7.1 71.7 27.8 0.5
70 435 17 0.6 16.6 82.5 16.3 1.2
80 435 17 6.9 3.4 73.4 25.1 1.5
90 435 17 4.8 15.2 87.5 11.1 1.4
60 385 17 0.8 6.8 71 | 19.6 3.3
80 385 17 1.3 17.7 83.2 15.2 1.6
120 385 17 2.6 14.9 77.3 22.1 0.6
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Y, HME (%)
Y. :HRRE (%)
Ys o BER (%)

X :RRFEHEE (rpm)
AX1n=Xs x X¢ X15=X1 x XsA

X1 FGREE  (rpm)

AX1=X7 X X7 X=X x XA
Xg XREE  (cm)

AX13=Xg x Xs X15=Xs X XA
Xy 1RESKE (%)

AXu=Xs x XA
X 'BEEXE B

AX15=X3 X XQA
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Table 5. Operating performance of clamping-type peanut combine.

Capcity

E 5
o o osting NO. 0y 2 3 4 5 6 7 | T
2 §fte§ H Average
B Yif IdKG/lOa 680.00, 600.00; 637.33] 720.00/ 820.00{ 613.33 520.00 641.52
ie
BB % 58.92 58,91 58.90| 58.90; 62.30] 62.30, 62.30 60.36]
Stems '
EESS * ' % 32.86| 32.86] 32.90{ 32.90, 14.00] 14.00, 14.00 24.79)
kernel
M. C.
B X % 30.82) 30.86 30.80, 30.80; 35.94) 35.94 35.94 33.01
\ pods
fFE % ¥ E m/s 0.26 0.32 0.30 0.31 0.32 0.28 0.31 0.30
Speed
73 R % 98.45% 97.57, 99.68 99.03 100.00, 99.68 99.81 99.17
Pull-up rate
HmE#EEEKR % 3.25 1.99 1.64 0.79 1.32 2.55 2.37 1.99
Loss (ground)
% 2.40 2.23 1.97 1.15 1.13 1.29 2.10 1.75
Loss (subsurface)
* B T X % 2.29 1.05 1.10 0.46 2.24 4,27 5.94 2.48
Unthreshed
% &2 K X % 83.48 84.51] 86.50 86.57‘ 88.71| 91.24) 87.03 86.87|
Without-peg
BTEWRR % 11.23 11.08 11.91 10.8()‘ 8.41 6.44 9.49 9.91
With-peg
B R X X 9 5.30 4.41 1.59 2.63 2.88 2.31 3.47 3.23
Damaged pod
R ¥ W R % 6.59) 10.71 5.84 9.09 4.09 4.17 4.41 6.4J
Foriegn-materials .
{fE % g &K hr/ha 10.83 8.75 9.25 9.00 8.61 9.86] 8.90 9.32

KB AR 2 77/7/11-77/7/14
Date: 77/7/11-77/7/14

ABE c KGRRRES

Location: Experiment farm of Tainan DAIS
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