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Design and Development of Garlic Cloves Metering System

Installed on 5 HP Engine Power Tiller
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Abstract

Garlic plant has been designed and developed since1999. The garlic plantation is row and
seed spacing 10x10 centimeter. These row and seed spacing are accepted by farmers that it was
given the highest production. Until present time, there is still problem on seed spacing by garlic
planter which is lower accuracy than human planting about 38 percent. At this point, the research
was focused on design and development how to improve precision of seed spacing, 10 centimeter
requirement. Factor influenced on the precision of seed spacing are material, diameter, length and
angle of seed, tube and absorbed material. The results were analyzed following ISO7256/1-1984.
The test results compared between original delivery system and a new delivery system, shown
that seed tube is plastic, 1.5 inch diameter, 30 centimeter height, 10 degree forward angle and 15
degree backward angle of seed tube. The absorbed material is carpet. The precision value, 21

percent, was reduce 25 percent compared with human planting.
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25 21.53%  46.18% 10.27 8.78 29.63%
30 20.41%  47.81% 11.00 9.13 30.51%
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Zone 4=(2.5X ,35X,_]

Zone 5=(3.5X ., 00]

ref 2
4' XK d' 1 1 LY & Y 9
1D (a,b] HUWDY TLHSNUINAN a (Lm"luumau a) IUDI b(HUTI b A8)

Ta X, fuszozilgnmangui

9 d' []

n,= SNV TN NIAUNOY Y Zone 1

o 1 9 A 1
n,= $IUIUVDITLLTENNIAUNDY 11U Zone 2

b

n,= 1UINVRTTEEIEN UGl Zone 3

D.

n,= 1UINVBITZEZIZNNAUNg U Zone 4
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ny= 1UIUYDIIUEIEN AUl Zone 5
v ]
N = n, +n,+n, +n, + n,= SWIUVDITLEZITHINAUNIMUANTUTN
1.2 mshmnld lumiugasaiagao
1) AriUaAINMNINAIINEDA(Quality of feed index ,A)
fAndorazunatiuINYBITLELIENINAUNNINAT 0.5 11 ez lufY 1.5 vhepssezau
a [} J| v v I a a 1
NMNgu(eglu Zone 2) WudITadufnszozmangufrioous lnu

By

A=—=x100 (3.20)
N

9 v '
AU A BannuaasNnumnluns At
@ a
2) ArtianInsneeanatuman(Multiple index ,D)
- @ da a o a s A g o
Wusaiivwendnuasnmsilgnivadaiumosaiiaznaioimia) Aodevazess iy

J 9 P 9 1 A " W & 2 =
maas:uzszmwmuwuaammimmﬂumwuwmizvxmmqug
1,
D=—x100 (3.21)
N 4

" q’.cl 9Y 9 U =1
ASHUMNAT D HOUUTAINAUNINATHYOAN T
3) ABHLEAINITIAU(Miss index , M)
ArHNTAUAD F08ALYDITMWIUVDITLLITHINAUNLIANI 1.5 111UDI528EN1
=
Mh

_ Dy +n, 40

M x 100 (3.22)

y
v

Aatiuda M doouananaunImnsoeniig
4) Anui U lun1sMeea(Precision , C)
1] o v A v 1 1 9 é 9
anusiuduiiudaiiTannuulsdsmvesszesisenhedudsidnansenunnms
a o

i MInsraewaa(Multiple) ttaemsdy (Miss) ANuududuilszansvoensuasilsau

[ Y v
nfadulumeuesszezduinlndnuszoznanguf(Zone 2)

S,

C= x 100 (3.23)

ef
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[ oA [
1as s, luAndeuvumnsguvestioyaluse Zone 2
' T o 1 ' o a q v =
amnuiudinnmdulss@ninsudsdsiucy)  aseildszezmanguidy

A5 uazmIinsanmnnuuiineousy ldlumal§iiades lufu Sovaz 29

2. deyanulumsnaseuiemseenuuutas WANNSTUUG BN N
d 5 " \
nl. nageUMMNAHIgUEnaIeuNda Tnagmaiisauuve undn NN ATINEN

Yoriila

M3 01 AmmsieuuuvesndunseiouyazaniananImea 30 w.

AmuEasouvesganeeaiiu 38 souand, Mos 1 | anuSaseuganseaiiiv 48 souand, e 1
A1N3 A1NS
dowvy | Youit | Yoait | Fouit dowvy | veedi | doefi | Fosd
vouuda | 1@mm)| 2 3 | desiia | voanda | 1mm)| 2 3 | deifi4
1 20 10 30 40 1 15 10 15 10
2 10 20 15 10 2 20 10 10 10
3 [ hd={ O SHING 0 3 10 10 | 10 | 20
4 30 40 20 5 4 10 0 20 5
5 0 0 20 10 5 10 10 10 0
6 20 20 40 20 6 20 10 0 0
7 20 5 40 20 7 10 10 20 10
8 20 10 30 40 8 10 10 20 10
9 15 10 20 20 9 10 0 10 10
10 5 10 30 10 10 10 10 0 15
11 0 20 10 30 11 30 20 0 10
12 0 20 10 25 12 0 10 10 15
13 14 10 10 10 13 15 15 10 10
14 0 10 10 0 14 20 20 15 15
15 15 30 25 20 15 0 | o0 0 15
16 0 10 10 35 16 0 0 0 0
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17 20 30 25 20 17 20 0 20 0
18 20 20 0 20 18 20 25 15 20
19 20 15 10 10 19 20 10 10 25
20 15 10 10 10 20 10 10 10 10
21 20 10 10 10 21 20 10 0 12
22 0 0 40 15 22 10 0 10 10
23 15 5 10 0 23 10 15 15 11
24 20 10 30 40 24 20 20 15 5

n2. MINATBUMIMIRETIONUNEA MUNT Loz

= ' { ) d A
TaunfSyuiivusin Precision vosszEzalgnnszfouiiyuBusvesiouudai 10 15 20 25

1830 B9 NWNADA VY CRD Test ﬁszﬁuﬁﬂﬁﬁm 0.1
MmN nz1uaasideyassueriesznandnlugag Zonedeq aunasg 1so i Tafiu
Boani
st | N | nt | nz2 | 03 | nd | ns | xidy Multiple | Miss | Quality | $2 | Precidon
yuBeao (3 92 | 193] @ |13 | 2| 104 | 2796% | 19.45% | s258% | 276 | 27.60%
NwBBa1s (363|107 {193 | ss | 8 | 1 | 974 | 948% |1763% | s37% | 292 | 29.209
80420 (336 83 [190 | 48 | 11 | 2 | 103 | 2470% | 18.15% | s655% | 274 | 27.40%
yuBiazs (33| 112163 | 65 | 10 | 1 | 98 | 3173% |2053% | 46.18% | 272 | 27.20%
yuB0a30 343|108 [ 164 60| 8 | 2| 100 | 3149% |2041% | 4781% | 283 | 28.30%
n2.2 minameunidsievmin S1undailien Precision sazilgndga
M3 2.2 szozr s snhandauumenumile: fyudumds
qmﬁnmﬁa N|nl|n |n3|nd|nf| X lﬂc’iﬂ Multiple | Misz | Quality S2 Precision
NNDea10 [ 433|188 | 131 | S6 | 7 | 1 10 | 43.42% | 19.45% | $2.28% | 249 | 2490%
gudoars | aon| 195 |19 | se | 17 | 2 | 87 | 4364% | 17.63% | s117% | 239 | 2390%
dge20 420|188 | 169 | sa | 1t | 0 | 982 | 4476% | 18.45% | s6.55% | 258 | 25.80%
WNBe2s | asa |23t 202 | 48 | 2 | 1 | 1027 | 4273% | 2053% | 46.18% | 296 | .60%
B30 | 356|112 | 173 | S5 | 14 | 2 | 1000 | 3146% | 20.41% | 4781% | 202 | 3020%
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U T o 21 a PR ; d' = 9 [
n 3.naaeunmmerundasiialaliin Precision ssezilgnmgaiiyuduanih uaznda

LY = b4 Y % ' a A
3.1 NATOUNUNNIBYININ (cl‘lf‘ﬂ@all AUNONIIYY)

M99 N3.1.1 UAAS 1iDAL) Fi1 Precision U84520v1ln %4 6-15 emfiduan ldmeada

Groups Miss Quality Average Variance Precision %
qnt‘éﬂdﬁﬂ 10291 19.45%  50.10% 9.33 5.66 23.80
15 17.63%  52.30% 9.36 6.10 24.70
20 18.15%  50.01% 9.56 6.44 25.37

M3 0311 UAAI(MOAITUL) AN Precision ¥Be5021lgnTugas 6-15 cmfidurumsada

Groups Miss Quality = Average Variance Precision %
YuIDIND10 B9A  1945%  5258%  9.13 4.37 21
15 17.63%  53.17% 9.66 5.76 24.01
20 18.15%  56.55% 9.56 6.42 25.34

(¥ =) [ Y v (Y] 1 a A
ﬂ3.2ﬂﬂﬁﬂ’ﬂﬂ1]3gm'é)ﬂ»l°ﬁi’lx‘l (1‘11‘"9’61“ NUNBHATEIU)

M9 13.2.1 HAA(ViDAN) Fi1 Precision ¥0952021)gnlusa 6-15 cmft ldnnmissuamisaan

Groups Miss = Quality Average Variance Precision %
YUBBINIO1009A  19.45%  51.00%  10.00 6.24 24.90%
15 17.63%  51.02%  8.77 5.61 23.68%
20 18.15% 5055%  9.82 6.67 25.82%

A3 13.2.2 HAR(VBHITUY) A1 Precision ¥0955021/gn1ue29 6-15 e IdnInMsfuImnsaan

Groups Miss Quality  Average Variance Precision %
14115&1\171'610 N 19.45% 58.22% 10.00 5.07 22.49%
15 17.63% 55.00% 917 6.25 24.90%
20 18.15% 57.50% 11.48 7.99 28.26%
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n d.naaeuimSagFuussimaizanldan Precision szavilgndmaafiydanih uazni

1un Wearir scothbyth(loede)uas wyn
(Y] = Y I a
n4.1 NATRUNVINBEINTA (oA Saw)

y []
M3 N4.1.1 ueras (Woal) i1 Precision veeszuzalgn fiduamumasgiu 1so 18

o | N | nt | 2 | 8 | e | us | el Multiple | Mis | Qualify | §2 |Precision | xmin | xmax

w1 B |05 |16 | 0 | o | o5 | temw |t | mane | oam | maw | o | o

wilbts (ol R e | o | orf o | o | andew | osw |esam | 2w | o | 1 | a

widwa || o [ | s | o | o | ver | www | esw | e | s | wom | 1 | x
A1 N4.1.2 UAAY (scothbyth) Fi1 Precision ¥9452621gn fifuaniaminasgu 150 16

ot | N | nt | w2 | w0 | e | ns | Tl Multiple | Miwe | Quality | 82 | Precidion | xmin | xmax
s (1) 0 s | | s | 0| e | wmw | wosw | e | 25| mawl 1 | p
widis (1) o o | w5 | oo | o [ asiw | ose | e | om0 | muw| 1 | m
widnee 1] 15 | w0l B ||| ou | ook | eem | o | 26 | mew| 3 | oz
M3 N4.1.3 RS (WIN) AN Precision Y095z 1gn ﬁﬁmammummgm 150 14

bt | N | nt | m | m | e | s | i Multiple | Miss | Quality | §2 | Precidon | ¥min | xmax
l!lllﬁﬂ»ll(l 1521 19 | 114 ] 19 ] ] 0.43 1250% | 1250% | 75.00% | 213 21.30% | 24
qmﬂuus 150 | 18 | 115 16 | 0 9.55 1200% | 11.33% | 76.67% | 2.20 22.00% | 30
1!11[3!1420 150 | 24 | 105 | 2 0 0 1027 | 16.00% | 1400% | 70.00% | 2.40 24.00% 0 22
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v = (% ' a 4
4.2 ﬂﬂﬂ’i’)ﬂﬂﬂ%&ﬂ!@)ﬂﬂﬁﬂ\‘l (NdHAUIaY)

:’ 1 .. o o k4
ATIN N4.2.1 Uerad (Woal1) A1 Precision v8eszezilgn Auamuanasgiu 150 ¢

' |
qmﬁmﬁﬁmn No{nl|n|m3|nd|ns| ol Multiple | Miss Quality ' 82| Precision | xinin XIIAX
qmﬁmlﬂ S0 19 (102] 270 0 [ 1030 | 1267% | 1933% 68.00% 44 | 14% [ 0 4
qmﬁﬂlﬁ BO |20 [ 104 ) 23 | 2 | 0 | 1018 | 1400% | 1667% 69.33% 251 | 25.10% ! 27
ljﬂlﬂﬂm S0 (9% | 23| 0 | 1065 | 1867% | 16.00% 65.33% 255 | 2550% | 0 6
AN N4.2.2 UAAY (scothbyth) fi1 Precision Y8e3361/gn ﬁﬁmammnmmgm iso 1@
undundns | N | nt | 2 | w3 | m | s | il Multiple | Misw | Quility | 52 |Presidon xmin, xma
l.lﬂl‘ﬂ‘ﬂlm 80 13 | 12 [ 28 0 0 112 8.67% 16.67% 74.67‘% 242 | 420% | 2 23
qﬂlﬂ!ﬂls 150 23 | 97 | 28 2 0 11 1533% 2000% | 6467% | 238 | 1380% | 2 29
qmﬂmzn 150 11 | 104 | 34 | 0 12 7.33% 23.33% 69.33% | 250 | 25.00% | 2 2
MIN 423 UAAY (W) A1 Precision Yoe52021/gn Aifnammumns g 10 14
WA | N | nt | w2 | w8 | ne | ons | il Muliple | Min | Quality | §2 |Precision |xmin | yma
1!”[3[]110 S0 B3 {2y 2510 0 9.43 10.67% 1690% | 7500% | 213 | 2A31% | 2 25
1!11[35415 0] 23097 81 2 0 9.45 15.33% 000% | 6500% | 225 | 2245% | 2 29
qulﬂmzn IS0 11 [ 104 ] 34 | 1 0 9.34 10.33% B45% | 69.00% | 243 | 437% | 2 30






