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by 'The -'RockL&iRLer Founda tIbn MIdTe'~r1Ftvdtin Vi&oi~ix ~t 

* iiGo~efi~ft~fthe' PhIJoip~nes d&If d wbrI'd cafttdrf 'or-:the sCAid' IP6W* 
iinftveinent df ii; -Thd it'WAL ajceato Vie!'51eeo 

r4afj Jj~.i:1jt* ~ 6t~e~a~ ~id~~Ci~i.Etiri~ihg Vapartmant at 'fNh6i 'Js-

it'd"tiNsFbi"'enaged'ffi: rc'chito r'ct,,eaireh iot' a wn.,e-beto

* *y'~~ -s 't.esul t'.dr'e r'vguiarly published.-iii 'the' IRI Aniici,'1 

impcrt:nc-of miechanizing cultivat 

relatLed crops in thle deve16piug eountkid~s ljrotqted th,6.'JU. 'Ae~ or:6 

pbe the n -6f phddy aiftd 6 th6-L 

Intetndtional: -Dev61opiiit,.o suj~poit *& i:ePsech 6netadt atIR.The
 

ct~~iviti ~W ric1 dIVIde.d major 'group~ i
'~:'Ij 6 aire inlto .61o s~ 

1) Agrict~tir. M'ahirtery Recsakc1 

2)* EcdncA'Mui~d -of Mdichdtiiza tioii. 

'Is ~'ill on~cern only, with -H'e Via~~t~CIhin.er ,,Rsearci" 

ativiie :6ude~v.thd 6nttAct.':: *s . .,.: . ' n' '.' 

The -services of heA~ictl-tUraItnEnineer (D66.gri)' uid-er~dW 

:.IRRT...AID' c6fttr~hft wkere' aquired In 'Augur;f, 11961"1" 'A"Vftef 'rvi1* o 

pVast Machinery research ac tivi tieo; indl'ia t~l Iida f 1.01y_- -wi cait'o' ha 

Ibipacl o0tiiiInV -th bn i!_s~iC- -,iifiec6driion , ~iorpiorai a commer

il birY'~6'ier;f's {nip" &I.'ac:'tve-' .va a it'a*hC SuC g±1 war, 

~iiz~tb Or i~ftl t.I' 1:,,q*i~ a'~ Cr SL of 

r'i~u~'UriI :m ahit~r& cc- d ik Las tetrpcS"3..td 

-rice prouduciiiLn,' conu i'es- * 

1(%'0 F L* 



.. 'tOeated within :the ropic'--4ce producing.-.untr, ., he. den$gn and 

ve'loptent oS: ag .icutiura, rnachineryi,..h ,adanced countries is primarl

Ay.u ",.indnt"" • Cer,,:.raJ; mechanization reseach ii conducted a. 
. . .., '... ",
.Iy .an ,.I ndu st ry fu c . q . r.. .. . 

'thepublic ins.titutions of; agr c.tur4a]:.n.eeing resech, h manu

fac~t.rersr,.int:|0hc .1, -i::.,d., C.01.1 (--:s .n f 5n,,d wne-us"tr e' t rot 

of:.nachin.ary;de~sig~,n *nd deyi.,.op, , ThLe .co ntrac. tiViti(,l-1! e~n

dda,ao. to enhance,their.int res-t in, t.he probleqs of rice mecha!ization end 

should try to ass:ist their prugrans on the design anid dc:velolmi.n of~spacial 

rice.:machine. .Researqh,..n mpecificr.ieeli,. ization ,problcra. faced by these 

M1. :cQu.d functinIfcturfr bcst ,per:orm this 

.... " of ''': machinery inCr:4herotl)rhnd................... i.qmanufacturcrs .............agricultua]l ""......
 
e .,_ 


th,-trop'-.cal-r'ice produiing .countv . 'cv rcsto. t;
 
t~hehavor-. ,.o..design
 

i4- ot -he rcsourc-. cs 

arid develop suitable machines,. for. .ocq, w.,nfac t me. A compleLe ;v.achirnery 

design and development sgcrvice.,..pt tern,.d, soiiewhat.atLopg the product deve.op

ment.'i.ie :.n.the.adyvanced~countr .,.could p.o-ide suitable designs 

for local manufacture. This will not only :much needed service,... :.ovide. a .......... 

but may hi.aep.; to,.genprat~np,,lcp i.pdustres,.. p 

It. -.. subsequently to..eoentrate _he contract res,ach 

............. ........... 


as decide 

'tV.1 : .. ,' * , .:.I f~ t~te t r~~ . o...... '-.-. '.. ... *.:. ' ... ,*, :, 

(a) OCpn.uct..,qn ery . LQ assist the design and devclop.

,..,enq *.f sopn is.gi~ated ric. machinery in the indus-trially 

;-.,,avced cotu-r~.s, 'h be placedic.,npt.,ito on qpcific 

S.Tp)]eCIPS of rioe *ecani.ati.cnnr. d not the design an. 

devclopment of neq maichnes for comnercial production., 

(b).a.J,..L.n, mzuesi. an cp 1Canufa •krfo, ;.-6it'r~e.Jvw p.zl .ahineste' ..
 

http:ment.'i.ie
http:deyi.,.op


3.
 

Midhiiii the- tropical rde. pirochcing couantries., A~uch -0. vities 

shpu~efvisage- the"ouijp"ete devalopment' of a. ruachinp, from the 

1basbic cbncept *to tile fThIaJ.~ LLsign for.. manufactqre,,-. It*4ray. n

dlude te e~s --and lattoh~nf the. iniiUAL trial p.;:Cduction 

due tion 'bf agaricult:urAi Pchw a& n esntl~a. ,,.iu .in, b 

*rnechAfi~atioi, 1)voeess and'neecls apoitewhais; hjs 

part of the progratm, Techiicz- I~ :~ic t 1.c~ ak 

irers. in fin'tiating the manuf~cturing plans could:be consid

ctred'as 	pairt -ol the, contract.-function to eneure proper market 

ltroUuct on. ~* 

Along these broad sac e 	 des projectrBSuiUdclincti ~ and.-.tvo . n 

weeiiite inSeptembr, 19'67. ExjeriitntaI' hrd prototylp, wiach is -or 

thsspo~ts 6.v 61:flt b~ uiicer t *t--and further. deveclopmcyit.b)een 11U aii 


Ta five projects areas follows:
 

PROUZCT N~O.* 1. Drum Type Power'ThirdsherDesign.,,~.
 

Tedsign *n'eelfe
of a-low cost power operated. pauuy-;.Lwru

ewsI"unrtaIR~.n Lo iieeL iiht requirements of-the. small fariver-iand. .1L tecottom 

operator in th6 tr.~,jpical c~ountris. The largd-Nctorndck-itpe.oonventional 

ithreshars a'ire toor ex 1)Cnsive aand ar'ia ho' longbt,&in productl on. ;The Japanesc 

type ttr'hcr's"h~'~Y'*~t-6e wl,-cete Ii~the, tropical counj~riep, -cle to 

poo pw~oiii~c2 ro re l 1, 5 .ard, poorw i W V~ t d iv comp Ii.cated. Meehani~ss 

Service fac ilit io"' LiiIIs of hg.bid y. 1trCofict, of~ 

p~lddy is done imniedialtely after harvest by 'nianual .oi an~imal- thr~eshing. 

methds."C "Its:iit -prac-ticeal for smallto hr~sing ~ 

ka rmrs because * '6 lacck of :uthe*!t~rt 
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The, uuse of Japanetue style walki~ng, tractr. has becrteo increasing 
1.,ypopiar for 'cunto.a' i.1age in 'recent years. The custom Operators caIn 

only m-1ke an efe tjve'us "of th'eir tra~vors f r ja tvl short p .rio,, 
A 'S'uitable low cdt"t1~&e.f~r, which could h~a towed and 'powered by a small 
tredctok, wculd eiit~hre i:fhY Vcustom o$&:rdtcinrkIV&an efftielre.LI of
 
tlir equipr() craIigi
o yri.>'ii,~ih:' e~~~ o b~e deipued 

1! :vct 


di fferen~t lo&2afI. Ons I.ti d -rs'lugd day
 

~~ t3rc '1I.ny fcrhigat ImanIy 

t.Jjij ivbc abjov,' '6bj ' s.O h deve3.opitnint: of a drum~ type Lrailer

'nurt6"d p'addy di~~e'~i -idF*kcn"i~ure 1 shoi4Q 6 schematic draw
n*h 0 I~~ i:[ "j!S' r: 1.101Ch ne11 e f.Irt k0r d 0 U%t;rtI tho intm-e
 

The first- prototype (Figure 2) was succesoful1.y t~t.&dK'h0ijrug the 
 later
 

part of the'yir, A,s 6 idiP 
 01i:~n jL'tE t~cc bawk, ConICept but 
inecrj'ratirjp m~isiiy a£t.in~tio~~:Cii auiJtj ug* i ~ics ehb~3 
and i  Un~er* furt:,er devolb'pmT~Ent: Th'& design incorp61atoc a 111lx3ifLlm 'Uss( Of
 
locally available components and has bee iketa Fipea :o o
 

ease of manufactur'd' operation And'sekrvjce": ExtensiV'e 'ileid trials of the
 
s6nd priAt *ty"3 ulanned' for Lei*' 
 ~vg ~ab Devolopment.work 
Wi1rbe cnLinu60liIl the de6'ign'is .&ad f6r'ielbasp_'i 6"loca1 ,rianufacturera. 

Thiis tli ier 'ut l"z(!.s a'Japar3n styl 'e loo" type' thresh0ing 
i.iruni. This type 'of drum has bt'&*'n.Mci~ey iisdd**'txjd 'i4ias"rLe C'1~i an 
4o~febt*'e 
 pb -6:hrc'r'hing tdv*icS w'id.bi:'tiI-;x.~" fuircraiz-ni316T':' dJ 

Thel 6- ][ obt'Ton?',lo1101O ifLUIzxK.nced' ~itfdna 'sce 
mjetal tr u h Vtb* P l ' drj I .'. 6e ... 1 



bottom -to deliver iii LtiJ.oI,,u materials 'to the rear endiounted rotary 

screen separator. An axially mounted fan blows,an air stream through, 

the hollow threshing drum and the rotary screen separator.- The air blows 

the light straw leaves and chaff to the rcar of the machine and the grains 

fa 1throucj" rota r, Tht.- ,.,..,atc.l.on : in a moreLb, iz cn. .t 

aggrersive s.e)w scparal:ion under wet crop conditions. Four men can si
, :,;'
(..... - .. ... • .** . '*:- . '+ ': .. : 

multaniously fced bundle; oi paddy for non-.stop threshing. The machine 

wndepn..nd:;,irccol(d engiriecan be. powarcod hb eith2 a" 4-1-j? or tte+ small 

tractor engines used for 'owing the thresher.
 

PROJECT NO. 2. Table Type Plower ThreshierDesign. 
';. • ... ' I ',+ "• . .. .. " " 

There is a need for simple pott:able power operated paddy thresher 

which could be tr:anually c(,ried iato tive fiel.:, In mtny countries, p,.ddy 

fields have no access roads and a trailhr type thrcrsher cannot: be taken in

to the field for threshing. Moving of paddy to another location for thresh

ing requires considerable manual "labor. With these requirements in mind, a 

design project was initiated to'develop a -light thrdsher, .apa'ble of being 

carrJeO by four persons. ..... - . -. ". . 

.The..ivi.re loop .nethod .o)f. threshing provides excdllcnt .threshing under 

'Oet.crop .condition. The arrangement of"loops -around .the-petipher.y of.a 

conventionol drum, however, restricts the effective thre.aliin .area to'ap

,.proximately a quarter o:f t e total drum -surface. .To'provide,. maximum 

threshing .ara. niiimum a flat circular rotatinDtable typewith weight-) 

i:sface.. wJh .wiqjry loops~can be Tr-6%&. ,ch a.'thresber wii.,:h.lsoof fective., 

•pa.rmit .a compact, mu ltip-le operator fecding arrangement around .tLid-.periphery 

.of trurfc.u.-Figu.e 3 shows a ocheiiatic draliing V 

this type of thre.he; which is cut'ently under dcvelopment. 
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The maci ine uses d 4foot diameter threshing iirflce with a wire
and testd. 

lobp mounted at 45' angle from rtcal ii a self-cl an ng il~iraiarrange
!' " c r i h. "a e ',.'"t-e : a . 

ment, A wire fence aroind the periphery of the threshing tbie provides the0-.o .. . . . . . . . . . . . . . . . .. . . . . . , . ,,, •
 

in', itiaIm . FeoparatiLon of' the straw abd 'the grain.* of
chIncal The" underside 

o Iins14- liarg - a I.'ard air defl..tor t' he.p' blow
 

the chaff riomn tic ait. The gr,'n1Co01e C' Pr. He otto.r L"
 

swept: and delivered ac 6nc end? by 1)bor flaps. Thc. C'IffF nd sc:raw are 

carried by:'thde'afr-' tthe t6p a;td 'eli,etad t 0oio side. of the niadhine. The
 
machine utilizes partly mechani6al partly pneulahsm'o-a'-'awCraln
And atic 

•separation. The mae'hie weiih.,.W !60 kg - i.pl,.- .iL' 4-ii: i&!i'ool cd ngine 

can be conve'niently cairried in t:hefi'eld by, , if,1.ons. NoIr.jor prob
lefii has b-eii .hijhr: <."ii-l th[ atio, how'vcr, ,ttor-workencourtalCi-,d is 

.......................... .........
C1ii 0 S , I)a at g -echn"Cr. -;in, .1 th~'.,X* deTCl 1)i-ii: if. inf progr(!tS. 

L0JJC NO'. 3. Tractor Tillage and'Nobility Under Soft 
. i . . ... .,,,. I.. . IeW~4l~ Coniditions., 

leveiopmnent of a.clequate tragtion, as achieved on dry qind is.diffi

cult under submerged wetland conditions hence,,fobt1ity and boggingof 

pqg ts.a ration dependant ;,illae devices. tqactpr erioqus prob,lem non-ti 

S'ch V,'izoiary tillers,ha.ve 8ho i cpnse b prohio.e un..pntse dificult 

fild cond,3,tipnr . • * 

,' rheP.qprtqment hap,. the..past .)orlqd on t! e.,.devJ! T. ight

weight .wido rj.-y %.lerqfr with: 4-, to. 50-11? tractors., Figure 5a 

:shows a .schematic Priawing..Pr Ducl, n tiller. *.4 conventional, rot:av'y ti ,lCe 

provies.:j puvhiqg reaction on. thp tractor of ap5r gi;4t...y 30 L; pcr fout 

pqf ei.w tInder wetl.and conditionrn, This .work hap eAindr i. p~aed thet 

http:tillers,ha.ve


q'nventional rotary iillpars. providae more. than adequtate ,d gree-6, tillage 

.under wetland ,conditiops. but ina1equate pushing reaction to- the. ti.actor. 

Conventional rotc.ry':ttller blades are detignedfor-tillage'And do'n6t sig' 

nificantly contribute in supporting the tractor-tiller iqightdvir'iAg'oper

aton.. 0%omajor problems encounte'ed'O-i-n tU|l %£.,:"of:d(fnvtntt6nal rotary 

tillers 	on wetland-arc: 

(a) Inadlequate tractor. mobility and:'.i'ncreased tractor -,bogging 

(b). .Izce:sive ground con' act prcssu.es undcx the tractor ).:ear 

- whieel.s result. in deep- wheel tracks and uneven field "surface. 

k Oroject was initiated t6 find; weans of improving aMctor hiobility 

by increasing thew forward tiller rdacticn and ::edtcin.gbnd.coniat pres

,sures 	by .snppor.ting. pwo-, f.thc- tractor- tiller %."eight,.on the .ill." 

S *.:he, dif ference, in soil reactcn' oz:'a':.'convontiohalfigpre. -6: .hows 

til1er rotor.and an, exprrin,,nta 3.push- tyfe ti kr roto, Thi.:'hox.i>'bh tal 

.component of .the :.soxl"reactioh is.greater wi~h a larger .didmoter tiller
 

.tor for th~ie same d.epth -pf;. tillageJ.. ,,'Figur.e' 5b .shows tha. schematic draw

ing of an cxperimentalpush-.type wetland rotary ti'ller..with- Ian' lterhate" 

cutting. and' supporting. blade..arrangemont 'for increased. groundL-nupport and 

X-orward push. The experimental tiller.is.-designed -to'bel'usi'd'withIspecial 

,ractor cage w7'ee,s.-which would, have. a simi-lar blade arrangment fb~r"fllage 

and support 

Field tests with walking rotary tillers indica~t'-reduced", .ractor 

logging at. low.er tiller blode :peeds .Little is known .abut'!the effect of 

.b,.ee speed on forward tiller reaction, It" is believed that:low blade* 

,.el?9qties es.ul; ip redo.cd energy tranhfer to the sol.il and 'an in tedse,. 

,sGil .,reaction on the balde. The lca'de velocity could',peA~hs e.*.Is&"'to 

http:prcssu.es


vary the fot'w.rd. tiller. reaction and obt3 n, djiired 4egree.of tillag or 

mobility under- sf t* wetland coadition.,, :.14ximum mobility, myy achieved 

*a low tiller blade velocitis whereas ma#.mum.. tillage at. high tiller hl 

An:,experimenta 1PTO- driven .40 -n ch d4amctepr push.type ,etle nd 

rotary tiller (Fir"ire 7) using alternate cutting .aiO supportivg blades.was 

designed -and..built :t.o .study the perZ rifranice .under w .anId .. ondi3Lions. me

cial.tractor cage :wh(el.; fer. .. I:lb., tiller ar. under. coi j;I-xvction. 

-The experimntal.til ler:,is dr .ven. th.ough .a .mcchrtical .step transmission 

',.hich ..provides ,peripherl bl;de ;:eccitis.of .500 to 900 fe. p.r minute. 

.Co.nverntrionaL r.otary."q.tller 4lde(. peripher} velocities yary from 900 to 

].50', ,* .. A :da )ic: t .l, , varliable tiller drive arraingem~iut -pe 

.: ent is hbing inves tigated to, permi t, nte pls sp c changC.;..duriig field 

.:eratiok.n.. '.Ti~e.peri,,ntal..~ar;hiue wijl, be testedj n the near J.utre. 

-PROJECT NO.'4; . U~e of M.chanipal Power. for. Rotary Weeding. 

!ControL:ofLweeds.,is a .pyqbleiin: .-ice,production .and has a. sigi

kftant, .effect' bn rlio.:yields.4 , AjPint .U.CA-.IRRI experiment had shown that 

"u.ceeds0:educe-'rice "-"yieldsby. :as .mxwJb as,?3 %.. IRRI",. atavailable.ilbl. .at..Oat, ho:IRR~i ., n' 

*..that:an .average.) 1.20 hoursare .rpqui):ed to hand-wqed one hectare., A push

.type'otary:hat 1.:weeer reduc's.., this...].bor.. requirement to. 70 hours per 

hectare. High costs and application problems l~it the use of herbicide 

. lantng.of.icc in.p;os has Tmde it ,pussbc tq ue rotary hand
 

Sweederaid 'reduce,..he..,.abor requ;rement. However,. the push-.type ipnua'
 

•r~t:ary we.edr ias .. bc..pushcI,..wo to.,tihree times. to. obtain satisfaqtory 

weeding ,. ,' . . to,. iupir D . the. k11.1,, ' ?ett:-- .)y ti)c 

http:reduce,..he
http:eccitis.of
http:4egree.of
http:fot'w.rd
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use of mechanical porer.
 
Sial.1 tracto:s are adrquate!y replacing humand and animal , l abor 
 for

plowing, Farro\ .ng, ~and puddling operations but are unable to function satis

fat .y-., for weeding because of the extremely soft field conditions. The 
turning of weeds under the soil is g,nerally done at a very shallow depth 

.,by manual rotary wcederv. A me'chanic"alJly powered ' C ie, '.hich is ground

support:ed for iocomotio, tends to sink deeper tie desired weding"han 

chaind also requires uncultivated headland area for turicing at the. cnd 
"o i r! i I' .

of t:he rotWs. -. 

-

It was felt that' the problem could be solved by using the operator 

r hee weight of the m!+nhine to provide the desired mobility and 
,," .¢ :Iq.' "'"- .'." ' . , -. , ' .A." :.t,, 

tuv:aing capability. 1,lny Japanese-anJfaetur:s have devclopcd w lt~alight
:. :.T.. •' "" "" . . . ; .. , .""' 

oeight portable engine-driven Caws mounted on th operator. 

It was decided to study a similar pos~ribilit.y for tv:,- opplicatiotn
 

of power to wteding. ILnproved.moatijn and Onc r bo]a . ,+-c.o'f inee.,would
 

have to 
be achieved for a multi-row weeder as it would, be;:heavi6r .fhani the
 

portL,.,le saws. 
 The weeding head design should provide adequate flotation 

to 'avoidbogg'ing in soft areas. 
 It should have enough slicing and cutting
 

action to-'scrape the top soil for a thorough mixing 
and burying-of weeds in 

the mud. A multi-row weeding rotor should provide adequate clearance for 

the rice plants to pass under the axle without dari age to the plants. Hand. 

ling characteristics and operator comfort during weeding aud turnifig at the 

end of the rows need to be studied. 
A three-row pL-ototype power weeder (Figure 8), using a liht Japanese 

,portable power s.w engine, was designed to study this postibility. The 

imarchine weighs 24 kg. IJaiiy di1ffcranzt shapes of blades have been t 1e-J to 
achieve proper ,eediing perforrmance. Tests have shown satisfactory weeding 

pur formu.uc e h,',woevc,:, tii oarl , i ,, .w'n.... ,: ,1l', IInfLn3 t rrangemcu On
 
the opetor ,i,.,.,d to oc* improved. .ur,¢ is underway cn finding bett:er
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wayi to mount'the mechanica].'weeder on the op)nrator.l Fk)ther experimental 

•and; te.st %-ork'; is--uderway' to evaluate an idiprcvd" mechanical.&weedlxg,
 

PROJ ECT NO '5. 'Anhydrous 'Atmworiia 'Applfc&tcr.. for Power Tillers. 

A knapsack type single row anhydrous ar.mon3i aiippr'tor.L'was'design. 

ed by. the IRRI Agricultural Enginecring Departw.nt.in 1965. Thit: applicator 

has been used in e'pe'r:Inta work.by the 'A,onC.IIy P'pM-trniV:".,P--'saIt, in.. 

:dicate that anhydrous- antionia (827, N) iS:'romiirg fe tiii n : toniel 

for flooded rice fields; rowA sing.e Mkilnjaily oper*.'t'ed;ichhie is however 

not suitable for practical ficld application of anhydrous annici i, Ly the 

farmers.
 

small pc.-.-r...il.erP are gettiLng increasingly 
 popular:.in!.any rice 

:growing areas. A pr.oje.(.L. to develop a powe "sp-d.." 


nia applicator attachment ha.. beer:. ini.tiatcd o p rit Cco c' cal fp d p, 

plication by farmers,. The applicator attach:$,i.-, consisL& ol front meounteda 


a~1ronia tank and a rear mounted 6-tine comb 
 harrow type .plicator ambiy 

with the control and reaulator valve assemblics. The equipment is designed 

for easy attachment and removal to a 6-M, walking tractor. Field tests and 
developnient is uhderway atd will be ,ontinred u0,til satisfactory 'iesults
 
are pbtained and prop.r. 
 nc:tiox1 :, pa.am:ters are rzt. Econqmic.study on
 
the feasibility of such a ,machin w'L]. 
 be ..Ibsequently conducted. 

General Activities
 

Efforts in increasijg niriuLacturers' 
interest in rice mechanization
 
wil~co-atvinued durin, 1968. T- designs of machines dcyeh'oped 'urvI., this 

:L-onta .will he distrbutdj t6 interested m',nufiacturers. 
 i. 
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FIG. 3. Schematic drawing of table type thresher. 

FIG. 4. Prototype table type thresher. 
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PIG. 5. 	 Schematic drawing of a conventional (a) and an 
experimental (b),push type wetland rotary tiller. 
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FIG.' 6. 	 schiematic drawilig showing effect of tiller 
diameter and blade arrangement on forward 

* reaction. 



FIG. 7. Experimental push type wetland rotary tiller. 
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FIG. 8. Experimental power weeder. 
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