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Summary

The binders introduced in Korea were originally designed to be used for Japonica varieties which

realtively long stem and are highly resistant to shattering. In order to use it for Tongil varieties

which are short and easy to be shattered, mechanical modifications are necessary to reduce a grain loss

incurred during its operation. This study was intended to investigate the binding unit, one of the major

factors affecting grain losses. The binding parts of three binders used in Korea were analyzed and the

grain loss was experimentally assessed for these binders.

1.

The results obtained from this study are summarized as follows:

From the motion analysis of discharge mechanism, the trajectory of the discharge arm appeared
to be either circular or skewed elliptic. The velocity of a circular path mechanism was constant
and smaller than that of a skewed elliptic path mechanism.

The discharge grain loss of the former was about twice less than that of the latter.

It was found that the grain loss incurred due to the collision of the paddy bundles and ground was
considerably high for Tongil varieties. The auxiliary discharge bar gave a significant influence on
the motion and posture of the bundles, and the degree of impact on ground.

The installation of an auxiliary bar, which guides the paddy bundles smoothly to ground in order to
reduce impact when the bundles fall down on ground, appeared to be very effective since the grain
losses could be decreased by about 1.6 percentage point. However, the guide bar should be installed

after some mechanical modification to reduce the velocity of discharge arm has been made.
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Fig. 1. Trajectory of the tips of needle, packer
and discharge arm in binder A

Fig. 2. Trajectory of the tips of needle, packer
and discharge arm in binder B
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Fig. 3. Trajectory of the tips of needle, packer
and discharge arm in binder C
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Table 1. The velocity of discharge arm or bundle in the direction of discharging

unit ; m/sec
Binder A B C

Item HIGH LOW
The velocity when the
discharge arm hits the bundle 2.18 1.39 2.00 2.01
The velocity of bundle when leaving
the binder deck 1.88 1. 20 1.71 2.42
The velocity .o.f bund.]e when tumbling 0.47 ! 0.90 _ 0.89
over the auxiliary discharge bar |
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Table 2. Agronomic data of Poongsan used in the experiment

Sowing date

Transplanting date

Harvesting date

April 12, 1982

May 27, 1982

Sept. 28, 1982- Sept. 29, 1982

Column length Panicle length No. of panicle No. of grain
(mm) (mm) per hill per panicle
660 235 20 95
H1* (mm) H2* (mm) a* (degree) Yield (kg/10a)
642 760 86 802
* H1 : Height from ground to end of panicle
H2 : Height from ground to top of panicle H1 H2

a . Angle between ground and stem stance

Direction of travel
(Position of bundle when leaving
the binder)

e/
m\* r

Inlu\ " “\

discharge distance of bundle
9 1 dischacge angle of bundle

Fig. 4. Posture of discharged bundle on ground
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Table 3. Posture of discharged bundle on ground in relation to discharge auxiliary belt and bar

Item Discharge | Discharge | Discharge | Discharge RPM of Weight Distance |[Dischar-
auxiliary auxiliary distance angle discharge | of bundle to aux. ging
belt bar (em) ) arm bar height
Kind (rpm) (8) (em) {em)
X X 59.5 135 156 1250 - -
A 0] X 60.5 137 156 1220 ; -
X 0 10.5 7 156 1450 10.4 7.5
6} 0 15.0 21 156 1300 10. 4 7.5
X X 24.0 —15 205 1585 - -
B 0 X 27.5 18 205 1570 - -
X 0 9.5 —28 205 1450 53 7.0
O O 6.0 —28 205 1400 5.3 7.0
c X X 56. 1 130 191 1825 - -
X 0 10.1 4 191 1900 8.7 5.6
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Fig. 5. Shattering characteristics of Poongsan by
impact force.
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Table 4. Grain lossas for three binders with modified reaping units

unit : kg/ha
Kind
Loss A B C

Cutting loss 18.5 24.0 13.6
uthing (0. 23) (0. 29) ©.17)
Diccharce loss 171.6 74.9 189.3
& 2. 10) (0.92) (2.32)

Total loss 190. 1 98.9 202. 8
k (2.33) (1.21) (2. 49)

() denotes the percentage of grain loss to total yield
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Table 5. Grain losses of binder A with and without the guide bar for discharging bundle

unit ; kg/ha
Type Without guide bar With guide bar
Loss for discharging bundle for discharging bundle
Cutting 1o 10.6 18.0
in ss
& (0.13) (0. 22)
. . 182.1 48.2
Discharging loss (2. 23) (0. 59)
192.7 66. 2
1
Total loss (2. 36) 0.81)

( ) denotes the percentage of grain loss to total yield

& 7ASsl AT A e A9 BRAKS Med
BRItk mEMELS ﬁﬁ&ﬁ"] 1% 2] wluig| o)
wolol A5l Btk Wog s slrto]7hxl W 7l
o4, mii=olal Wk o] g eba ulmp
A% M Aol HolxlAl =k gmam el st g
o|EE st oo EEt A wrvbel, HHEMN
BE Bt vizel A Waed4 oS 2 gt %
ool & wi%gulel M floll Hel=A slcl 1 g
Be a9 A4 k504 & F d& uks) o
HENKS FBS 2497 BBk e 4
$ofl Hlsked %]l 1.6% point vk FolSo]
#H&ol 0.8%=2 ¢ M Pslqct

T, ol B ¥t e dske] mtEy vt A g A
Soll 3 zloleh, Huke] HEE I T A Soflix
ko] o] Aot MIMEMML AshAl sk, g
frol o8 A ¥ oluel HHMEEE ol ot
oh. L BR HIMEMKS BB Ystde 24
mEmel micrel EiE ¥ BBl 2ol Fodek
& Aeolet,

2L K HRES KA £ = £uisel
A2 BREES Eol7 SsldAs T4 Mt
#Ehel 2715 Bl Al shAV fitoh BghEb
o] MIEEHKE Tolok abod, WMHEAKE 23 &iE
ghejok & Aoz mpdelh el @Firah sesel
a7 ¥ EEEKE peEsksl 213 e W b A
fyal B EMS it e Bt F oo gl
of & Alojr},

5. & @A

BitE EWO # RS A ehal vl MBS Bk
prel= @Rl Hi—RbiFicl @mstsl $skedy: $

A EEE LS BREREAS Edok el K
e EACl %K el FEI MR ol 3 FR e
I, BREEN ohis BREsE.eH, o5 f?uui}
BN el Bk oAWAl pES v AR
R ki, BEkriR Sl BAE T ¢ Ay Kk
g BRI dhgic)

2RSS Eske ohg3 el

7ho #ERAl A BRI el SR whald] Wi
fEgeell W8T vlalx BN R HHSke) Bk, K
thehel g, ¥ miEpk Ao®  spar= et

vhoORSRA A sttt e] #RS T PR RRE ek
Mot 7 2, Hidl 7R kel wbabAlshod
iR miol A RS 2k 48 2% o
R L

ch. fuibor BREbE S R PEERTEES BN
ol 4 g el M B ABE 35% H.ow ipHp
slgich,

ok MBS REFR ke KHKEES 97
flsted A BAmel Aolgle, dicke| Mt
Peoll 2 doiximed izt AlskA gypeste] o
= BRBIS deb gl

oh fSHTell 4 2| kRS2 Heoke] wishe A
W owl g} sicko] i) Hold w o] FoixR =A
e o e, wiske] fhjel weld & we
Bl KT Bk % NS E AR parE et

o}, Hepiobe] dygeel #kat fﬂ%? Eol7l #dte
AE Bkl R2sbE FhEA il W S 4 o
= HHEAKS BEE kA, mEBRNKE
& BET KR 1.6%point?] M HEE 9% F
dsiek et o] FHEMHES HEE s
Wi R EERe] 2 7F e KEETER FelE foll
oF ZRHyol et

=

— 24 —



Bekib, RIREARSL 0 A FEl TR bl ) gt DRl BRRE MER(ID

References

of Bound Sheaf. JSAM, 36(1): 80-88.

© ASPAC (Asian and Pacific Council) MO|L} FRfiE

# Bfol 4= ASPAC/FFTC(Food and Fertilizer Technology Center)$} #t
Fo2 ZhRfy /M ZEEmbal M AvlvE 19844 78 10858 7H 14

B7hxl 5 B BRI

A Alvlvell = #iga 7 ERCE NE 1342 25 3 HRAN BAdA 44
o whrh WaEHVeh AR HE BANES T REE BiEcles &R o

o ge BRE s

8. Takigawa, H. and S. Umeda. 1973. Factorial

. Kwon, Y.W. and J.C. Shin. 1980. A Study Analysis of Sheaf Properties. JSAM, 34(4):

on the Changes in Rain Weight, Moisture Con- 344-352.

tent, Shattering Force, Milling Ratio and Ap- 9. Umeda, S. and M. Suematsu. 1971. Tension

parant Physical Quality of Rice with Harvesting of Twine in Binding Process. JSAM, 32(4):

Time. J. Korean Society Crop Science, 25(4): 289-296.

19. 10. Matsuo, M., H. Makzono and Z. Ohta. 1970.
. Kim, S.R., S.B. Ahn and K.D. Kim. 1980. Power Requirements of the Functional Parts

Effect of Rice-Bundle Size the Harvesting Per- of Binder at Rice Harvesting. JSAM, 32(2):

formance with Binder and the Threshing Per- 123-127.

formance. KSAM, 5(1): 51-57. 11. Matsuo, M., H. Makizono and Z. Ohta. 1970.
. Park, W.K., 1980. Government Policy on Farm Power Requirements of the Functional Parts

Mechanization. KSAM, 5(2): 67-72. of Binder at Rice Harvesting. JSAM, 32(1):
. Baeck, P.K. and C.J. Chung. 1978. Effect 3642.

of Bundle Kicking Forces on the Shattering 13. Sudo, M., S.J. Shing and H.A. Kamuruddin.

Loss of Grains. KSAM, 3(1): 20-32. On the Looseness of Rice-Sheaves made by
. Lee, C.H. and C.J. Chung. 1978. Grain Losses a Binding-Machine. JSAM, 31(3): 220-225.

Incurred during Different Post-harvest Rice Sys- 14. Esaki, H. and K. Okui. 1962. Design and

tems. KSAM, 3(2): 69-87. Trial made of Small Windrower. JSAM, 23(4):
. Takigawa, H. and S. Umeda. 1974. Canonical 171-175.

Correlation Analysis for the Relations Between 15. Rolland T. Hinkle. 1971. Kinematics of Ma-

Straw Compression . Pressures Acted on Clutch chines. Maruzen Asian Edition.

Door and Properties of Bound Sheaf. JSAM, 16. J.L. Meriam. 1975. Dynamics. Wiley Inter-

36(3): 399409. national Edition
. Takigawa, H. and S. Umed.. 1974. Tightness

2 EEE




