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ABSTRACT

The most important thing for horticulture production is pruning. Rambutan and durian
production was recommended to do the pruning after 2-3 years growing. Even though
currently the farmers prefer to maintain 4-5 m of tree height for the convenient crop
protection management. However, the lack of skilled labor, hish wage and the farmers
become elder are the main problem. While the pruning is a backbreaking job that is hard for
the senior farmers. There are serval kind of machine and equipment that can use for pruning
but it is not suitable and does not meet the farmer’s need. The motor gear type cutter was
developed which is light weight, the handle is adjustable and was powered by light battery.
There are 2 kinds of developed motor gear type cutter that are powered by 160 watt DC
motor. The handle was made of aluminum and it can be adjusted with 1.5 m handle length
of each part, totally 3 parts. 2.5 mm2 of electric wire and DC electric switch were applied. The
prototype was developed 2 model; 7 inch 24 teeth circular saw type, the saw was driven by
1:3.6 gear ratio and 14 inch 5.5 teeth per inch traditional saw type, the saw was driven by 1:10
gear ratio, the movement was controlled by camshaft gear and the saw was covered by the
protector. The experiment’s results showed the circular saw work capacity was 180 branches
per hour at 2 inches at 5,500 rpm and the traditional saw work capacity was 180 branches per
hour at 2 inches at 2,000 times per minute (saw stroke). The two units of 12 V 5 A battery
enough supply for 1% - 2 hour continuous working. While one unit of 12 V 100 A battery can
increase 10 times working duration. And payback period is 144 hours or 18 days

Keywords: Pruning; Rambutan; Durian

unasUuazdatauaiuz
a v &J o v v/ a = Y L a ¢ a 3 o w

HAN1T338vedlaseNsil vihlvldluuiagauluuasasllofnufafauuuLamasiig A& 2

JUMUU Fie wuuideeddfian wazkuudesdn Nanunsaiiuildiunse anvanlunisdausisialduayn
a Aad Ay A g 1Y I Y L a vy = & %

yila inwasnsndnunliunvseiduinensnsdaeny Aaunsadaussislaies Jadunsuidyminis
Pauaaussnudadulymnddglulagiu

HB99INTUAIUTBUAST IR ALAINILUUL LR D S AE SNAM AU LA G OUNFIBAIMLEIEY F9T
msdnusennn feiuBudiu o msvimewvdnvseTanniliamunings wasguwdsliiinnuudusuas
AflAnuau asviliesesiongnistdaunenuiuiy



ANSNAABIN 1 IVYRASTNAIUILATDINDAALAINILUUNBLADSENESNANIAINDLNY USLANTNINAIS
HAALIZLAZYITIUAMAN

AMEAALTUIY

Wmtin1meaes: WS I ANddn Fafin AUEITUNYATIAINTTUIUNYS

AR WENNSTUUNT 730 fafin AUGITENYRTIAINTIUIUNYS
WY Juh fafin Audideivaiudunys
wgdse PreUseiasy fafie AueIdeNvaInTuny3
WYY wrauiys farim AuUgITeNYAIUYUNT
WILATITIA AURE fafin AUEIdENYRTIAINTIUTUNYS

WwigUnudin InsTIueA farin AudIdenuRTIAINTIUTUNY3
wgwgeuasal aissauies  dain audideinunTieanssuiunys

a v

WIHIINT N1AINT UEINATIAINTTUTUNYS

be
EC
e

v fa

fin AUEIINATIAINTIUTUNYS

-

a a 1 a
PRENELR R

AENARY: ARLGAINY; LY; S

Keywords: cocoa; Pruning; Rambutan; Durian
UNANYD

Tunsndslsing WU e waeyidou msdussisdeuddyann famsazduvhaudeny i
2-3 U usn Aemsdnudmsaiy Tuthgtudendnudidanugs 4-5 s Weliiesenisdnnisgua
orfnofidluany Tudagtuliiygvinisuiaueeunssonlunisdudsiuasmianssnuiisaumns
Usgnauruinuasnslnedlugiduinumsnsdgseny nudaudfadunumineunis wasdubesen
dmiufgeeny  Aausheiindesouazgunsalijuusmansedns  usdliannsavhanldedamnzan
AFBIRN WALHUTEAVEAIN ATIWNUAIIUADINITVBUNYATNT

Frfuiideuaranzddliidortodlofausiiuuunoweiifoimaiidedl S Fwdy
aansdauazvald uazliuummedidundsnusuigs vilanansa auldagamnuaz s

wdosinuiiauLLawesiAtsnaEsduuuuiiiauuivawesihnszuansioun 160
Fod Wusiuingds denudueaiiiions 4.5 wes Ineuvalu 3 vieu enviouas 1.5 was Iangliuun
2.5 safiadiuns wavalnddmiulniinssuanss 12 Taad 5 wouuU$ funuugnitanndu 2 uwuu fe
WAoo wune 7 @9 24 i Fufeyaiioing Asasma 1:3.6 uazuuuAesdn e 14 i
5.5 flusiafia Fudeyaiienn Asnsma 1:10 Taefinalnagnidendugamuaunaindeud wiounia
doafuluidey nansvagey WU Ledesiaudfauuuideiadiou fauamsalunisieu 180 A
siodalus fivwa 2 th finnuisaseu 5,500 seusowdl wasiatesinusisisuuudesdn fanmanunsn
Tunsvien180 sedalus fivunm 2 #9 finnuilunistn 2,000 adwiowd elduunmesivum 12
Taadt 5 ueauu$ $1uau 2 gn awnsavihausienlesls 1 alieade fs 2 Falus duddeulduuninesd
gun 12 Taad 100 weswdd azaunsoviensieidedduiuni 10 wih uavssevnaAuyude 144
Hala vi3e 18 Yu



10

ABSTRACT

The most important thing for horticulture production is pruning. Rambutan and durian
production was recommended to do the pruning after 2-3 years growing. Even though
currently the farmers prefer to maintain 4-5 m of tree height for the convenient crop
protection management. However, the lack of skilled labor, hish wage and the farmers
become elder are the main problem. While the pruning is a backbreaking job that is hard for
the senior farmers. There are serval kind of machine and equipment that can use for pruning
but it is not suitable and does not meet the farmer’s need. The motor gear type cutter was
developed which is light weight, the handle is adjustable and was powered by light battery.
There are 2 kinds of developed motor gear type cutter that are powered by 160 watt DC
motor. The handle was made of aluminum and it can be adjusted with 1.5 m handle length
of each part, totally 3 parts. 2.5 mm2 of electric wire and DC electric switch were applied. The
prototype was developed 2 model; 7 inch 24 teeth circular saw type, the saw was driven by
1:3.6 gear ratio and 14 inch 5.5 teeth per inch traditional saw type, the saw was driven by 1:10
gear ratio, the movement was controlled by camshaft gear and the saw was covered by the
protector. The experiment’s results showed the circular saw work capacity was 180 branches
per hour at 2 inches at 5,500 rpm and the traditional saw work capacity was 180 branches per
hour at 2 inches at 2,000 times per minute (saw stroke). The two units of 12 V 5 A battery
enough supply for 1% - 2 hour continuous working. While one unit of 12 V 100 A battery can

increase 10 times working duration. And payback period is 144 hours or 18 days
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YUANN e NIgn 48 28.7 499gn=5.75
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YUANURRY 56 25 4.6
YUARTne) g 110 75 gaign=6.4
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3. MINAdaUMAMUSITaURmINzanlunsAn iz vesdosiafou (N 3) wastdesdn
(ni15) laedunisaadl
3.1 mavedeumaIsseumnzadlunisinliizeeudesinsou lneyaveaeuld
wawasuun 1.5 Aladnd uyusiennmsl 2,860 soURwi nnsauLialiuAIUEITOUWAITIRA
P a Y] e I 2 o A = | a o ')
Wogrusiau menad lannusiimaniesinsiou 11,440 seusieunit vinmmaaeulagly
BUNBSMasTUTUAMUS LM ARN IALAAIULEITOUVDLADEINADUANLTIUNHBINITNAFDU ML
A9 2

1
AWl 3 MedeUINATILITEUTIMINZANYRIADE A B Y
P13197 2 HanTAdEUANLLEITETRL AR R EUTLR 7 T
AILEITOU aradin | sseenandlld | msAuddemdsnulidh | vanew
FOU/U (rpm) | (1a3/3u) 9 (s) waNuUs (A)
3000 28 8 4.6 2
4000 38 7 4.6 2
5000 ar 5 4.4 3
6000 57 4 4.3 4
7000 66 4 4.3 4
N0 FnliAnanwIIHENNIN ianneldaanuswmantiasnii 1

v a

1 = 2 =
3 = FARPBNWIINANLBENIT 2 4 = FRRNINDBNLSINANLBENIN 3

Pne15197 2 Hunansneaeuauisisevdniunisdaliingeuin 35 fadwns fedes
Fourwa 7 3 24 w7 3,000, 4,000, 5,000, 6,000 waz 7,000 TU/UNT NUTAIEITEUT 5,000,
6,000 wag 7,000 saU/d Mszezatlunisdn wasndsnuliilndifssiuiiesnnuemesildd
gualnguariivssdauin Sufumsmanusifvunzandmdunsdaivng Sseenwuunismaasdln
Tnglduoinesnszuanssvuin 160 Tad vausenmid 20,000 seudeui Wasuanusseuseyn
Flos uaznageufinanusasay 5000, 5500, 6000 war 6500 sauUsaUNTl fanmil 4
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Jusumasiianusaseunagiu
Hawain! Lilvnsiveulesigndias
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mawana! lafldnisiveulasiigndias
MNNINAFRULUBIiuNUIILBmes Yua 160 Tnd daldinglavuinlvgjan 2 93 uidewin
muanustunzadluwiarauiiseu ddasuiuluasinliseunewestiaaunen Aniulusoe
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AngndnmeauTInAINsiEnseualihAgume AuNmsen 3 war 4 NAusIseu 5,500
sousaunil Wuanuiidainungauigamsgldnailunisdnlesiign wavaiuisofamdasuves
I3 v S A @ = 1
wawesuldlaunniiande 150 indlaeiseuveweinaslianaaune vy

NANUSITOUNNLNANVDNADYINADUY A1UITAAIUIUMIANUS AT U UVDINITHALAN
AUNNS
(1) MENNISANSINGER (USEM Load wasiia Ju 9119, 2555)

‘U’]ﬂﬁmﬂ’]iﬂ’l’ml&’ﬂﬂ’ﬁﬁ@

V=TI xdxn/ 1000 x 60 (1)
V=TI x dx n
1000 x 60
\ilo d = Wushgudnansdladn  (@aduns)
n = ANU5I5OU (soU/U9)
V = anusann (5/AU7)

WNUAT N=5,500 SOU/UN

V=TT x 180x 5,500
1000 x 60
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V = 51.9 W@s/Auin
4" v < Y] d' = ] (9] a
GemlmmmmmmmLaasmmaummu 52 Lumﬁmw

< a Y 2/ dl' v
3.2 ﬂ'ﬁ“VlﬂﬂE)‘U“lﬁ’]ﬂ’ﬂllLi’li@‘U‘VIL‘Vill'?%ﬁlli‘k!ﬂ?i@ﬂluL\‘i’W“UEJ\‘]La@EJ“Uﬂ

= = o o 44' o
AT 5 NAEBUALRIUNITATIINZALYDLER YN

AN5199 5 WANISNAADUAINUAINUANITTNUDINITAA KMLINEIUIA 35 Nadluns AleLaeTn

prwinsdn | ssssnadlldtn | msAudemdsnuliih | vanewe
Sl (rpm) U9(s) waLUS(A)
1,400 24 3.0 2
1,600 19 29 3
1,800 10 29 3
2,000 9 3.0 4
2,200 11 3.0 1
VU0 1 = dnkifpantsHanuIN 2 = fiaaneldeanuswantiaunii 1
3 = AnfvNLIIHANTRENIY 2 4 = finfuneanusaranesndi 3
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NANTET 5 ANLENSTRTvINzaNAe 2,000 ASyunit mswldsrevnanlunsiniiey
Tndanuldeeiumnn uresnussdniesninfirnudsu weswnfiarudlunmsdnd 1,800 was 2,200
ads/unt Uanoidesayn iesanidutiauailivanvay (slouuud vie amnuasssueni) dmsu
Besfiflanuvun 1.2-1.5 fiaduns saduvuafiduieiluluiioman

Ao 2,000 A¥yunit anansatiluAunamuEadadureinisinldiaunis (2)

V = NxLx2 2)
60
=~ = 2 w ~
e V A anusen (uns/Auni)
N #9 S9UVINaNBLNDS (SaU/UNN)
L AD Seeedn (Wns)

WNUALUANNIT V = 2,000x0.02x2 (Szagmsiiansdnlundu)
60

V = 1.33 Wes/Au

aglFanuEdadulunisdpueaasdnvindy 1.33 wWm/AuIN

4. eanuwuulaTsaLAsesYniusamauasnalntnedeetuioukasdesdn danmi 6

Fufnn

——upinef

I.f“‘]l.' /WU

Ynindnud sumun |@n.§ru')
wyfinlu

Seaftoflfuuemniads
Waduflu st Sam

AN 6 LATDINDAALAIAILUULDLHBSNUSNANAILUULADEINADU WALLUULABETN

Voltage No Load At Max. Efficiency

Stall Torque
Model Nominal Speed Current Speed Current Torque Output Eff
Operating Range(V)

v rpm A rpm A gcm W % g.cm
RS-770S-8613 6.0~9.0 7.2 12,800 3.00 10,900 12.00 500.0 5594 64.7 3,368
770519 6.0-120 Gz0 2010035 €17.50038.00 900 < 16167 0.9 6,958
RS-7705-32250 12.0-40.0 24.0 2,250 0.160 1,750 035 3500 629 7481575
RS-7755-5136 18.0-36.0 24.0 10,300 0.700 9,010 2.79 565.0 5225 78.0 4,511
RS-7755-8014 6.0-20.0 18.0 19,500 2.70 17,040 18.70 1,560.0 272.86 81.1 12,366
RS-7755-8015 6.0~20.0 16.8 18,000 2.60 15,630 17.10 1,375.0 220.60 76.8 10,443

— EE

of2lnp )
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 — —
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2 40 37 2549 | 186.7
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AMARUIN A. Tayane
MTNA 1 ANUEUATIUINAITURAZIE ARG

A5NT 1.1 ANNELAYIUINNTUTARWG

ASadi ANEN AUVULAZ LA
AsUsesnu | Aewuus
1 3.00 13.50
2 2.00 10.00
3 4.40 14.00
q 4.50 16.50
5 4.50
6 2.30 25.00
7 3.25 14.10
8 4.35 13.70
9 4.44 15.00
10 5.10 11.70
11 5.25 15.30
12 5.50 12.00
13 5.40 9.13
14 4.45 14.80
15 1.86 48.00
16 4.20 23.00
17 4.65 28.70
18 4.10 12.10
19 4.30 43.90
20 3.90 12.00
21 5.15 14.00
22 4.40 14.00
23 4.36 29.00
24 4.55 14.00
25 2.50 24.00




26 5.25 24.80
27 5.40 15.70
28 5.65 14.20
29 5.75 14.80
30 4.3 18.86
31 3.20 14.00
32 5.00 19.80
33 4.50 17.00
34 5.75 15.00
35 3.40 13.00
36 4 18.86
37 4.30 15.06
38 5.2 10
39 4.90 18.9
40 5.40 10.50
WAy | 4.36 18.86 14.50

M15197 1.2 AUGUATIUIANWNETIAALGAS

ASadi AUEY ALz IUIARS
AsUsesny | Aewvus
1 4.35 86
2 5.2 20
3 4.7 42
q 29 110
5 3 95.6
6 2.5 98
7 4.85 29
8 53 32
9 4.25 30.5
10 3.85 53.4
11 3.23 56
12 3.7 82
13 3.75 32

a2



14 3.65 51.3
15 5.25 27.5
16 5.4 17
17 3.45 25
18 2.85 93
19 6.1 16
20 3.25 27
21 6.3 21
22 4.75 26
23 6.15 18
24 4.25 23
25 4.05 25
26 5.45 29
27 6.3 18
28 4.85 42
29 5.35 30
30 5.75 19
31 4.45 32
32 5.25 40
33 5 27.7
34 4.55 41
35 2.5 105
36 5.3 32
37 4.85 24
38 6.4 19
39 5.45 23
40 5.55 33

Wiy | 4.60 56 25
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ﬂ%’jﬂﬁ'wmaaq 3,000 | 4,000 | 5,000 | 6,000 | 7,000
1 sspzaildsn | 8 6 5 4 4
2 eiIaVy 8 7 5 5 5
3 7 7 6 4 4
Wi 8 7 5 4 4
1 nsaudes 45 | 45 | 45 | 47 4.7
2 waaslwih | 46 | 45 | 44 | 47 | 45
3 4.7 4.4 4.4 4.6 4.6
W 46 | 45 | 44 | 47 4.6

A15197 3 HANNSNAFBUAA LIIZIUIN 2 17 FIULABLILABUINIA 7 17 nedluawmasauin 160 T4
Juduideimnuiaseuniag i

F"I'J'HJL%'JTE]‘U ﬂiﬂ‘ﬁ V A L3817
5000 1 1242 | 997 | 525
2 1235 | 981 | 4.84

3 1237 | 953 | 509

4 1232 | 987 | 456

\ade 1237 | 9.80 | 4.94
5500 1 1415 | 930 | 3.73
2 14.05 | 11.50 | 3.59

3 1380 | 10.92 | 3.73

4 1359 | 1152 | 3.27

\ade 1390 | 1081 | 3.58
6000 1 1350 | 11.15 | 4.07

2 13.85 11.72 4.25




3 1350 | 11.41 | 4.33
4 1380 | 1020 | 4.12
\de 13.66 | 11.73 | 4.19
6500 1 1261 | 928 | 4.85
2 1290 | 896 | 505
3 1190 | 9.24 | 504
4 1173 | 893 | 513
Wl 1229 | 910 | 502

a5

M13799 4 waneaeudaliviSeuvun 2 97 Mmudsuiniousuia 7 11 neliuawasuuin 160 Jnd
Wuduiasianuiiseunieiu

mgasey | Adad Vv A nan
5000 1 1258 | 983 | 3.93
2 1251 | 983 | 4.08

3 1252 | 957 | 386

i 1252 | 990 | 375

\de 1253 | 978 | 391
5500 1 1320 | 1152 | 2.29
2 1310 | 1072 | 245

3 1310 | 1072 | 2.69

a 1370 | 1236 | 256

\de 1328 | 1133 | 250
6000 1 1270 | 1056 | 4.25
2 1272 | 1067 | 4.18

3 1275 | 1056 | 4.15

a 1270 | 1046 | 4.19

\ade 1272 | 1056 | 4.19
6500 1 1280 | 890 | 374
2 1289 | 892 | 373

3 1250 | 970 | 3.07

a 1257 | 889 | 301
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12.69

9.10 3.39

a6

A5 ITOU svavnandildin Guid) nsaudeandenulih (weuudsd)

SOUAOUITI afait 1 | a2 | iz | s | edeii1 | iz | ez | 5w
1400 32 17 22 24 3 3 29 2.97
1600 16 21 20 19 2.9 3 29 2.93
1800 10 10 10 10 2.9 29 29 2.90
2000 10 10 6 9 3 3 3 3.00
2200 12 11 11 11 3 3 29 2.97
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