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66, Operation Msnual for the Power Tiller
Introductlon..- . .

Power tlller is & Japan made agrlcultural 1mplement whlch
was remodelled to adapt ltself to. the rice. cultlvatlon

Power tlller whlch had been first used’ only for the plou-
ghlng, has recently been utilized for all the cultural prac~
tices. The Fast Paklstan Government; which was. reatly inter-
ested. in the performence of this power tiller, is said. to have
. the 1ntent10n of lmportlng 420 unlts of this tiller in 1965.

In thie manual, Mﬁ have chiefly described practlcal re-
quirements for the maintenance and. operation of Japanese power
tiller to be newly introduced, In order to master the main-
_tenance and .operation. technlque the understandings through the
practice is the best way. TIn this connection, “this manual:
should be then ot to practlcal use - for 1nfermatlon
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Featureé:of fhe Power Tiller'w'
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Power tlller is a machlne whlch conducts a ploughlng

pexation, by driving ahead the plGughlng unit fitted on the
rear of the machine.. It is very high in ‘efficiency, as the
‘p¢ough1ng and soil crushing are given at the same time, by ‘the.
rotation of the ploughing. claws.  (Fig, 1). Tt is, therefore,
especlally suitable. for farmers of rather big holdlng , or the
fareas wheré the winter crop of shert plough period is given. .
,As the power” tiller ploughs’ the soil finely from the first; it
s good for such an area of - heavy clay as East Pakistan, where .
At is-difficult to crush the s0il over agaln onca the fllled
soll is drled. . .

, Such a 51tuatidn 28 mentioned above iz also uoncolvable_
Afrom the process of . daveloPment of power tiller in Japen,
When the crushing of heavy clay soil in the reclaimed land in .
§the southern part of: Okayama prefecturc was found very dﬂffl—
fcult “the pover tiller of Shiema type was first imported from
?Sw1bzerland in 1920 on trial to settle the problems Getting
hint tberefrom, “the’ present power tlller has been dev1sed

Thouwh the flne 3011 crushlng is required for making prepﬁra-
tion for the sowing of broadcast AMAN and AUS rice plants, the
tiller; e3pecially of rotary type is most suitable. . If the
-dron- wheel is fitted, meanwhile, the tiller can be utilized
for the ploughing. and puddling of the transplanted "AMAN, AUS
and BORO rice plants in a submerged status, It has also dis-
played a good ‘performance in the ploughing, harrowing and .
hilling of regetable farms.a JIn the meantime, 1t can be used
for the - cultlvatlon and weeding works of banana and papaya
orchard. - If the tiller is equipped with fertilizing and
sowing units, it can be utilized for the. fertilization and -
sowing works of the broadeast AMAN and AUS rice plants, wheat -
and barley; pulse, rape, etc. .If further researches are made,
it could be also used for the planting of jute,  The use of
fcrtillzlng and sowing machine not only increases the effi-
ciency of plantlng work and subsequently the yield through
the ‘enhancement of working accuracy,. but also improves the -
effICIGHGy of weedlng and- harvestlng works.

When a pump is fitted on the front of power tlller,
_various crops can be wabtered. When the ploughing unit is
removed, end a trailer is fitted, meanwhlle the power tiller .
can be uacd for the transpnrtatlon.
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: As for the number of power tlllers used in Japan, it was .
only 13,000 units in 1951, and then incressed to 1,700,000
units in 1964. -Thus. the power: tiller has become a nucleus of
the agricultural mechanlzatlon. ~Such a rapld diffusion of.
power tillers indicates their fitness for the agriculture in
Japan. Though East Paklstan is different from Japan in.ground
condition, etc., they are similar to each other 4in the small- "
‘scale farms chiefly based upon the rice crop at least. Td thls
connectlon, we are very sure that the power tiller would be R
very useful for the agricultural mechan;zgt;on in East Pak15t33~'

Fig. 1 Soil crushing work by means of power tiller,

11, Sorts of the'Powér Tiller

_ Thouah there ‘are. many kinds of power tlllers they can be
013551f1ed into’ the follow1ngs" tractlon—type dr1V1ng~type
traction and drlving type . The traction type pulls such a
“tractive working machine as the plow~harrow cultivator, when
it is used (Fig. 2). The driving type conducts the ploughing .

'..and stamping at the same time, when a drlven ploughlng unit.

is fitted on the rear of power tiller, It is exclusively used .
for the ploughing and soil.crushing. - (Thls type has recently
. been also remodelled so that it can be equlpped with manuring
.and seeding units). - The. ploughlng unit is divided into three
" types: . rotary, crank and screw types. At present ~- Fig., 2 -
-Tractlon-type power tiller, model 31 -~, however, the rotary. N
type is mostly used.  In Japan the tractlon and dr1v1ng type Fw
has been most’ w1dely used, because it is equlpped with both:
merits of the %raction and driving types. 'In East Pakistan,:
too, this’ tractlon and driving type would be suitable. We -

‘ shall therefore ‘deseribe chlefly the power tlller of thls"'
- type in the follow1ngs..

| III.:'Coﬁsfruction of ﬁﬁe‘?bwef.Tillér B

Dr1v1ng type and the tractlve dr1v1ng type functlon, when -
the pover is transmitted not only to the wheels but also to the -

. working unit, This type is shown in the’ FPig. 3 ard 4. Though

© meny power tillers of different types are made, they are'almost..

.~ the same in major parts, 1, general, the. power tiller is made
of the followlng parts- i e T



. 7Engine.

Thls is a device convevtlng the thermal energy into
‘mechanical energy, which is generated, when the gasoline,
-”kerosene, light 011 etc. are burnt. This power runs ‘the
power tiller, or —- Flg. 3 = 4 Construction of the power
. *ller - drlves the worklng unlt

'2; 'Transm1851on gear

Tt is & transm1551on gear, which transmit to the running
©and worklng units the power generated by the engine.
This gearing is made of clutch speed change gear, final
_drlve unit, ctc.

‘3;'-Running uniﬁ_.

It consists of wheels and other units for the run of
power tiller. Tiller is generally equipped with rubber
. wheels. TIron wheels are used for the puddling and plou~
*ghing works of submerged fields (Fl 5). There are -
many- kinds of iron wheels. Lspeclally when the ground
is soft iron wheels of large lugs and dlamgter are
'generally used to prevent the sinking of ‘power tiller,
and obtain the propulsion force required.

~-- Fig. 5 Iron vheels ——

4. Controlling unit

‘Handle is équlpped with various combrol levers to start -
‘and sﬁop the power tiller, ‘and change its speed..

5,' Brake unlt
._Til;er iS‘gquipped wifh é.bréke‘unit £§r thé ééfe'fun.
-6, 'Wcrking‘unit' o |
-WDrklng unit is made. of 2 ploughlng unit of rotary or. -
screw type, traction unit for hauling theé working unit,

_and a device extractlng the power required when other - -
‘ worklng machlne is drlven by the. power of power tlllor.



IV. Equiprents for the Operation |
1. Main clufch handle ﬂnd'main:ClutCh_;:;-; .

When the main clutch handle is put forward to the position
"In", power is transmitted by gears to start the power. .
tiller. When the clutch handle is restored to the posi-
tion "Off", power is cut to stop the power tiller, Clutch
is a very important part, which is operative not only for
the start and stop of tiller, but also for the disconnec~
tion between the engine and the change gear at the change
of speed., As for the clutch, there are meny systems.. In
general, however, disc clutch and V-belt clutch are used,
Disc clutch can transmit and interupt the power exactly
~and very smoothly. - In principle, the receiving disc is
pressed against the turning disc to receive the turning -
effort required. ' In order to cut the power, discs should
-be kept off each other. .These operations are controlled
- by the cluteh bandle. In'case of the V-belt cluteh, clutch
handle is controlled to operate the tension pulley so that
the tense belt may transmit the power. When the clutch
‘handle is placed on the position "Off", the belt becomes
lax not to transmit any power. Becasuse of its simple
‘mechanism, it cannot displaey a performance_of'clutchi.
unless it is fully adjusted, ~ . .. R .

2. Main speed éhangé lever éndlthéitransmiésipn“gear

There is a speed appropriate to the quality of each work, -
in accordance with the working condition; meanwhile, it
is necessary to reduce. the speed properly so that the-
turning effort large enough to overcome the . load may
be given to the wheels. When the pover tiller. is backed,
~furthermore, the revolution reverse to the turning direc-~
tion at the forward motion mist be given to. the wheels,
It is a transmission gear, which is used for such a pur-
pose .as mentioned above. Trangmlssion gear is s combina-
- “ion of several sets of gears, through which rumning '
speeds of several stages can be obtained. The number of = -
‘stages, .ard the running speed are shown in the instruc- .
tion mamal. - There are generally 3 — & stages for the
forward motion, and 1 -~ 2 stages Tor the backward,: This
. change of speed is controlled by means of speed change . -
 lever. 'In-changing the speeq, clutch must be switched
off, - - : ' ' S o e
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- 3 Dlrectlon clutch lever and the stcerlng gear

Nhen the power tlller changes its running dlrectlon,
‘the wheel of the curving side must turn at a speed lower
~than that of the other. The steering gear of power
tiller is a gearing of elutch system, in which a pair of

clutches are engaged with each other by virtue of spring

bafore the final reduction gear. When the direction
clutch lever of the. right side is grasped, the right-side
cluteh is disengaged, the left-side wheel runs faster than
the r1ght~51do and the tiller turns to the right side.

-L._ Brake unlt

Brake ‘unit of the power tlller is cenerally uged only for
stopplng and parking the tiller. In most power tillers,
brake unit of outer contraction system, or inner expan-
sion system is fitted on the intermediste shaft from the
change gear to the wheel shaft. Meny brake levers are
-also used as the cluteh handle, when the clutch handle is
further pulled from the ngfen pOaltlon ‘the brake becomes
operatlve.

'5. Speed control lever.

__Saeed ccntrol lever, vhich is fltted or the handla,
, conbrols the revolution of engine. Tt is used for giv-
1ng a-revolution suitable for each operatlon, and cont-
- r5lling the speed at the revolution of power tiller.
- Ibs- conﬁrol is p0351ble at the root of handle.. '

_ 6__ Handlc

Pover Llllor handle holds the tlller bodyu Durlng the
. work, meanvhile, a small curve could be corrected by
shaklng the handle not u51ng the clutch.

MaintenanCe before working

- Maintenance work before ﬁhe vtartlnc and after the end of

the opsration of power tiller is very 1mp0rtant to use the
pover tiller safely, smoothly and economicall: . However care-
£full the operation of power tiller during the woik may be, it
‘cannot display its perfect performance so fully as not to
- achleve a good work record, and would: be oub of order midway

~7-



io frustrate the schedule of work, if it is not in a good state
of repair. In some case, the damogﬂd parts vould 1nfllot a -
serious 1n3ury on the operator,.,-- : .

In conneotlon with the above, the proper operatlon refers
not only to that during the ‘Tun of power %iller, but also . the
repair before its run, and the custody- after. the work,. Opera-
tor, who cannot handle the power tiller properly before and
after its run, could not be called the "decent operator",

Prior to the operatlon, operator ~should - observe the. follow1nge.

1. Operator's dre581ng

Though it does ‘not directly relate to the malntenence
before - the operation, untidy dress of operator would be
partly rolled ‘into the revolving parts of- power tlller..
As it is very danﬂerous, operator shOuld be dreseed

' tldlly. : N ‘ B

2.. Checklng, and the supply of Oll and fuel
i) Uhether any part is broken, or out of order '

Damage and trouble should be found as early ‘as possm--
- ‘ble. . They should be: treated until they become serious.,
Parts shall be’ ohecked to find whether bolts and. nuts
. are loosened, or not. Lax points shculd be more
C rlghtened.: Above all; set bolts and nuts of the
_ -engine, wheels, ploughlng claws, ete. shall be exact—
1y checked beoeuse they would be . e3511y relaxed.-

Cii) Whether the belt 1s tensed prOperly

~When the belt ig loose, it .8lips not to transmlt the

. pover satlsfaotorlly. When it is too ‘tense, however,
it would: be seriously abraded. - When the ‘belt waves,
or makes'a great noise during the run; it comes from :
its loosenees. When the belt is: beated, or. seriously
worn, it comes from'its too. much. tension, In tensing
the belt properly, it should be first flxed ‘8o that
the center, line of the engine and.the power tiller
pulley may be stralght Its proper. tension ehould be -
so much that the middle of belt would drop by O, 5 - l
1nch when it is pushed by the tlp of flnger. S



'111) Whether the main clutch functlons properly

,If the clutch is not fully dluongaged even when .
the main clutch handle is placed on the "OFEN posi~
‘tlon, it is very dangerous ‘because the power tiller

..is not yet stopped At the gear change, meanwhile,
' impraper operation of the clutch would damage the

. gears, and subsequently affect other portions great-
Cly. In order to check whether the cluteh works pro-

‘perly, or not, speed change lever shall be first .
placed on any optlonal position to turn the englne

© . manually on trial. If nothing is wrong, power tiller

. ought to be inoperative, when. the c¢lutch bandle is
" .. on the nofg p051t10n. When it is on the "In" p051-
E tlon, the pover tiller would start 1ts rn.

: In case of the V;belt clutch the 1ength of main
clutch wire, and the setting of tension pulley shall
be so adausﬁed that the tension pulley may rise mach
enough to tense the V-belt, when the clutch is swit~
ched "In", and that the V-belt may loose perfectly,
when the clutch is switched m™Offt., If it does not
'go well, even when the above adjustment is given,
the settlng p051t10n of englne shall be adausted

. . In case of the dlSC c¢luteh,  the length of clutch

: W1re shall ‘be adjusted. When the cluteh is not well
operated, -it. shall be reduced.j When the clutch slides,
it shall be increased. In case-this adaustment can-—
~not put’ the clutch into order, adjustment. shall be
-ziven by means of spring adaustlng screw. If the _

- screw 1s-screwed, in, the spring powerfully acts upon
the disc. If the screw is Jloosened, the spring action
“is reduced. When the clutch is. found sllpplng, there~ -
fore, the screw should be tlghtend

;1V) Whether the tlller is smoothly steered

The polnt of checklng is to Iry to push the powar ,
tiller, by gripping the direction clutch lsvers, left
and rlght In this case, “the tiller shall move _
'slightly. When: the'hands are taken.off the levers,

~ the tiller shall not move easily. When the direction
 cluteh is not well operative, the clutch wire shall

be adjusted, by reducing. its length

-9-



v)  Checking of the'air”preseure of tires‘

‘When the air pressure is dlfferent between the tlres,

© left and right, the power tiller does not. go straight

. ahead. It cannot be operated, because the . handle is
taken to the tire side. of less air. ' In this connec—
“tion, the sp601f1ed air pressure (16.5 lbs per 1 1nch%

. should be glven equally to the left and rlght tlrcs
each.

: vi) Checklnv and the Bupply of englne 011

-Under any clrcumstances, checking and’ supply of -engine
" must not be neglected. When the oil is found running
short-at the checking by 0il level gauge, it shall be-
'addltlonally supplied. If the-oil runs short, the
engine is seriously stalned, -or the improper: 011 is.
‘used, plston, plston rlngs, bearlngs would be burnt or
worn out. .

"1) Functlon of the englne oil

"~ When the me'hals of the mach:.nery ‘comes 1nto
direct.contact with each other to make a friction,
the resistance becomes large; ‘and. subsequently - =
their friction surface is serlously ‘abraded.

.- There is also a danger- of ‘the metal surface be- - -
ing melted and burnt by heat. 0il makes a £ilm -
‘on the friection surface, which prevents ‘the.
metals from: comlng direct contact with sgach other.
When: this film 'is formed’ the friction is: redu-
ced, the machine is sllghtly run,.and the abra-

_ ~51on ‘of. friction surface is curtailed. - There-

+ fore, oil is used: for- every ‘friction part of the

 machinery,: Especlally in case of engine, whlch

- turns at hlgh speed, temperature and pressure,

* the -function of lubrlcatlng 0il is ‘very important

~ The effects of engine lubrlcatlnc oil shall be

.-eenumerated hereunder°,'

' j(l)‘:Fr;etlon.and abra51on can be reduced
~(2) Fiim“beﬁween thp plston and the cylinr

der prevents the gas from ventlng to-
.giye'the gas: tlghtness. :

L



(3) ~Carbon 'scot formed in the cylinder
" head,” wmetalic dust in friction parts
and other foreign matter are dissolved
and - taken away in the oil. Thus the
0il has a purging effect upon all the
_'parts of the machine, -

'(A)' Oil has the function of cdoliﬁg the
highly heated inside of engine.

(5) oil"prevents the metals from rusting.

- As mentioned above, o011 has many
important functions. TIf the lubrication is
worsened, therefore, the running condition
is. 1mned1ate1y affected to cause -a fatal

~ fault in the engine. In this comnection,
‘the engine 0il shall be checked apd suppli-
ed before the use of tiller 'so that the oil

. may not run short during the run, All the
stained engine o0il shall be discharged and
changed with the new every 40 - 50 working
hours by “taking off the oil draln plug.

"2) Cheice of the englne 011

. Selectlon af the lubrlcatlng 03l ‘wonld greatly e
affect the durability and maintenance of engine.

- 0il to be used shall be'chosen on the basis of :
viscosity and quality. As the maker specifies in
the instruction mamal the oil in accordance with
the expected temperature, operator shall observe
this specification.. In relation to the oll clag-
sification based upon. the viscosity, the S.A.E.
mumber prescribed by the U,S.A. Society of Autoq :
-mative Engineering is internationally used.-

for the viscosity index of the S.A4.E., oil is.

g¢lassified in terms of viscosity alone. ' It does

- not’indicate the quality and performance of oil.

- In the instruction mamual, the maker specifies

© the S.ALE. mumber of the 011 1o be used in accord-
- ance with the tbmperature. Typlcal S.AE, number

hall be shown hereunder. o :

9COF and over’ 320 5'90°F | Bélow 32°F
SAE — 40 -  SAE - 30 SAE - 20

’ ff].l*.



{2) In respect to the oil. c1a581f1cat10n

~ based upon the quallty, the A.P.I.
standard made by the Amerlcan Petroleum

Institute has been most widely used '
(Tsble 1).  Service classification .

mark, M in the Table 1 refers to the
oil for ‘the gasoline or kerosens englne,
while the D -to the oil for the Diesel
engine, -

© ) the englne equlpped with supercharger;

Table 1: Glassification'of.the'engine oil according .
: ~to the API-Preseription
Service . R o o
Classifi- Deflnltlon _1; o __L Additive
cation o ' ' %
: Jump—spark 1gnitlon engine of small size, o
ML which is fueled with gasoline or petro- . 0
leum, and_ensaged in a very slisht work .
MM Jump_qpark 1gn1tlon engine, which is 0.5 — 0.2
engared in a medium-prade work
Jump-spark -ignition engine, which is
M3 often stopped moved or. engaged 1n a 2.0 ~ 4.0
heavy work ‘ :
: Comressive’ 1gn1t10n engine such -as the _ .
DG Diesel, whlch is engaged in a general - ]2.0 ~ 4.0
‘ . work e L
‘DM :Goupr6551ve dgnition englne, whlch is .
. engaged in 2 medium-grade work ‘
e ‘Compressive ignition engine, for whleh
DS - the fuel of poor quality is used, ‘or

'whlch 13 encaaed in a heavx_work

_VWe should llke to. recommﬂnd the hﬁ—grade 011'

~ for the: gasollne or kerosene engine fitted -

in the power tiller, It is, meanwhile, ~
desirable to use. the’ DM or, DS-grade 011 for

the Diesel engine fitted in the power’ tlller.

-  In making choice of the engine lubricating

‘0il, proper 031 shall be carefully select-
ed aeeordlng to.the above S,A,F.. mumber

_ indlcatlng the v1sc081ty, and the AP.T.

standard showlng the’ quality and performance

. of 011

=1 2_.



- vii}_ In che¢king'and'suPplying the lubricating oil

“For the main body of pover tiller, too, the oiling

. points, sort of 0il and the oil quantity specified

~.in the instruction manual shall be strictly observed.

- ‘As_the specially important poiuts are equipped with.

©c0ll level gauges for checking, they shall be check~
~-ed. If the oil is found short, it shall be addi- -

tionally supplied. Though the points to be oiled
and checked vary with the sort of ‘tillers, the main
geor box and the ploughing chain case shall be chap-
- ged with gear o0il. : ' '

When the new power tiller is used for 30 hr.
for the first time, all the oil shall be renewed.
After that, the oil shall be exchanged periodically
once a year. Metal of the ploughing shaft shall
be greased, - ' '

viii) Checking and supply of the fuel

- Fuel shall be checked, as the engine would not run

- without fuel. Quality and purity of the fuel to be

- used yould greatly affect the duration and efficien-
ey of engine. The storage of fuel is a major item

©.relating to the maintenance of engine, Especially

© in the Diesel engine, the mixing of water and small

dust into the fuel would often put the fuel pump
.and-nozzle out of order. . ' S

-~ Fig. 6 Example of the fuel tank |
:.The.ﬁig.'6 shows ﬁﬁ‘insfénce of £he fuel tank, which

- could be simply made of a drum. Fuel discharging
- coek shall be laid on'a position, approx. 6 inches

.. above the bottom, If so, fresh fuel can be extract-

ed, because the dust :and water mixed into the fuel

- deposit on the bottom. Drain cock shall.be opened

. once a-year to discharge the deposits and the water-
- mixed fuel to.clean the inside. - Discharged fuel can
.~ be used as the washing oil at.the repair of engine
“and power tiller. (Container of oil and the hopper

- shall be kept in the locker, or covered to retain
its cleanness, . o o :

13-



ix) Checklng and the supply of coollng water -

If the tlller is drlven, the coollng water belng left -
'short the englne temperature would become. 8pprox. :
1200° - 1600° each” explosion., Subsequently the lubri-
cating oil would not functlcn, and . the plston and
cylinder would be burnt for a’ small time. - Cooling
water shall be as fresh ‘88 p0551ble, and be all dis- _
charged from the drain cock once’ ‘three days, -and ex-
chaniged for the new. Prior to the use of power till-
er, it shall be constantly checked whether. the cooling
water runs short during the use or. not Co

x) Preparatlon of tools

A minimmn mimber of tools requlred on the farms shall
be prepared w1thout fall

VI. Operation of-the Engine
<= 1. Jump-spark 1gn1t10n englne

_ Jump-spark 1gn1tlon engine has the follow1ng two types
“gasoline engine, for which the gasoline is chlefly used,

and the kerosene englne for whlch the kerosene 1s chlef-
ly uSed.-: : : :

i) Gasdline-engine .

1) Main clutch of the power tlller shall be -
disengaged. "It shall be then confirmed. that the
speed change lever is p081t10ned neutral. . Vhen
the elutch is left engaged the englne cannot
he’ started ea51ly." '

N -2) Cock of the fuel fllter ehall be - Opened -
- There is a fuel filter midway, when the fuel is -
sent. from the fuel tank to the: ‘carburetor,
Filter cock shall be opened ‘to send ‘thé fuel to
‘the carburetor., Fuel filter is a device,. which
- filters the dust is fuel, amd feeds the fresh
-~ fuel ‘to the carburetor, “If: -any sediment is
. found in the filter, it shall be taken off,
'flushed with fuel neatly and set 1n., :

.%14—.3'



‘°.'3)  Choke leve: of the carburetor shall be

pulled.

_Chokc lever is operated at the stprtlng to limit
the air flowing into the carburetor, increase the
‘goncentration of mixed zas and make easy the
‘starting. When the engine is warm, the choke
lever operation ‘is not needed, If the engine is
started and a little warmed, choke lever shall

" be returned as early as possible, '

4) Throttle lever shall be pleced on a position,
approx. 1/3 - 1/2.

' Throttle valve is a valve whlch adjusts the

- quantlty of mixed gas: flow1ng into the combustion

chamber. When the throttle valve is opened to
increase the suction quantlty of mixed gas, the
rcvolutlon of éngine is raised.

5) Starting rope shall be wound on the starting
pulley and drawn v1gorously

Startlng rope shall be tightly wound, and drawn
first from the compression posltlon. If the rope
is not drawn from the compression position, the
strength would not be sufficient to obtain.a high
- revolution, and consequently the engine could not
. easily be started. If this operation is repeated
'3 - 4 times, engine. would generally be started.

oo If it is not started -somsthing is wrong with the

“ engine.  Operation shall be stopped to find the

- fault as early as possible. If the operatlon is
contimed, the engine would suck too mich gaso- '
line to stdrt easily. 1In case it sucks too mich
gasoline choke valve shall be fully opened..

&) Warmlng ‘the englne"

CIf the englne is startcd ‘as mentloned above
choke lever shall be returned throttle valve he
closed a little, and the engine shall be run at
low speed for 3 - 4 min. Revolution shall not

- be increased, and the power tiller shall not be’
moved until thc engine . is Warmcd up cnough. When -
'the cnglne is cool, 011 is so high in v150051ty '
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as not to flow ea511y and dletrlbute fully to the
‘parts to be lubricated. ' If the enginé is then
run at hlgh speed, or loaded, it would be serlf_'
" ously worn out to reduce: its llfe remarkably.
eEnglne ‘shall be; therefore,. drlven at low speed. .
to be'warmed until it reaches the runnlng tem-

perature. The performance of engine during its

- warming run. shall be then checked. 'If. nothlng
" is found wrong, the follow1ng operatlon shall be
started. ' L

.7) COOllng the englne

'r_When the engine 1s etopped too llke in case of

" the starting, it shall be etopped after its low-
‘speed run for 2 - 3 min, If the engine is stop-
ped at high: temperature the oil would be dried
by heat, and the engine’ would run for a whils in
a status of no oil at the. next startlng. In this
connection, the engine shall be run at low ‘speed
for 2 -3 mln. to decrease the. temperature slowly
so that the oil ‘may go round fully. Such a run
is called the coollng run, and very important to
maintain the 1life-of englne for a long time,
When the cooling run-is ‘finished, the ‘stop button
shall be pushed to stop the revolutlon. o

fll) Kerosene englne";ﬂ

je_Gasollne is generally used to stert the kerosene

engine, - If the. ergine is. started, the. gasoline is

~replaced by the main fuel; kerosene., .Fundamental ope_'

‘2.

ration for the starting and stopplng is. the same as.

that in case of the gasollne englne.:_f:

'Dlesel englne R

Diesel englne is an englne in. whlch the air in the cylin—‘
~der is compressed powerfully, the fuel is. 3etted therein,
and exploded by spontaneous 1gn1t10n._;ﬂ i

':i) Preheatlng rin 1]'

Fuel lever shell be placed on. the "nonpaneotlon"
g_p051t10n the compre551on be .released by the reducing

. lever, amd ‘the non-loaded . run be given 10 = 20 times
"“by means of stertlng handle: . When thls Operatlon ig
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given; oll ‘goés round to each part, and the perfect
© lnbriecation is possible at the starting, As the
-~ Diesel engine is especially in need of high compres-
- sive force, it cannot be easily started due to the
- gas leakage, unless the lubricating 0il fully per-
‘meates between the pistonrings and the cylinder.
‘Therefore, this preheating run is = very important
" operation, . o '

ii) Starting -

-~ When the preheating run is finished, the cock of fuel
tank shall. be opened, throttle lever be placed on

.. the 1/3'- 1/2 position, and the starting handle be

.- turned to check the injection of fuel, If the fuel |
~is injected, when the starting handle is turned, in-~
_“Jection noise:can be heard. When any abnormal noise

- isithen heard, air shall be vented, because there is

- adr in the fuel system,  When the engine is in need

of gasoline for its starting, small quantity of gaso-

- line shall be injected into the inlet hole of air

~cleaner, - When the ignition paper is-used, it shall. be
" %ightly inserted into the ignition paper. holder. When

- the engine is started again imrediately after its

- stopping, neither gasoline mor ignition paper is requ-

ired, ' Starting handle shall be turned as quickly as

possible, being gripped by hond. When the cngine is

- equipped with a decompression lever, compression shall
~be released by this lever; and then the handle shall
©be turned. When the engine is run by inertia, decom-
‘pression’ lever shall be taken off the hand. Vhen the
~handle is further turned rapidly, overcoming the

" compressive force, the engine is started. - If nothing

‘is wrong with the Tun, power tiller shall be moved to
start the work after the warming run for 2 - 3 min.
iii)  Stopping method

-Stopping method is the same as that in case of ghso-

line,engine. When the throttle lever is placed on the

nstopn_pOSition‘after the warming run for 3 - 4 min,
fuel would not be injected to stop the engine.

~17-



VII. Fundamental Operation for: the Run of Power Tiller

Though the opératioh for'runping'fhe'pbWéritiller is some-
what different among the sorts of works, fundamental operation -
shall be first mastered, . e : :

1. Start

Tt shall be confirmed that the clutch is disengaged. If
the gpeed change lever is positioned neutral, even when
the cluteh is engaged, power tiller is at a standstill,
If the speed change lever is operated, even though the
cluteh is engaged, the gears would come into collision
with each other, and make noise the moment they are enga-
ged. If such an error is made in operation, the gears
would be worn out early. At the ‘worst, the-gears would
be broken. Clutch shall be exactly disengaged, and the
" speed, change lever shall be placed on the required posi-
tion, In case of the motorcar, etc., the speed is ac—
celerated from the first, second and third gears to the
high., When the power tiller is to be run at high speed,
the lever should be first placed on the required. position.
‘Thus the tiller can start its run at the high-speed gear
position. If the clutch is then suddenly engaged, ‘however,
the engine would stop, or the power tiller would dash,
Clutch -shall be, therefore, gradually engaged very careful-
. ly. At higher running speed, engine would be loaded more
- greatly.. If the tiller is run at high speed for such a
. -heavy work as thé ploughing, accordingly, it would stop,
emitting black smoke,. Checking the condition: of engine,
© operator should use the power tiller at a proper gear.
position, If the tiller is run too fast in the “sowing,
~ ete,, meanwhile, no good result cammot be obtained. IF
* the speed change lever is placed on a proper position, .
throttleslever shall be drawm to increase the engine '
speed, and then the clutch shall be quictly engaged.
After such an operation, the power tiller shall start its
S run, - S . o R - -

2. St0ppingl_

Clutch shall be disengaged. In case the tiller does mnot
~stop by virture of inertia, even if the clubch is dis— .
~engaged, brake shall be further applied. At the same time
when the clutch is disengaged,. throttle lever shall be
restored te decrease the revolution of engine, -Speed
chapge lever shall'be-positioned neutral,  When the
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- operator gocs off the power Llller, hL st always brake
A .

I Turniﬂg

Bs it .is dangercus to turn at high speed, thxottle valve

- shall be returned to decrease the revolution of engine,
and then the turning action shall be conducted at safe
speed, -If the woTking unit is. lifted, and the clutch of
the turning side is discngaged at the same btime when the |
throttle lever is returned the power tiller would turn,

onrator shall be well trained in three actions of
~switching off the throttle lever, lifting the working
unit and disengaging the steerlng clutch, If the turn-
~ing comes to an end, steering clutch shall be returned,
and the throttle lever shall be nrawn to increase the
revolution of englne.

PR Bacl{lng

After conflrmlng that the clutch is dlsenguged, speed
change lever shall be switched ‘into the back gear posi~
- tion, Unless special care is taken, the handle would
rise by reaction force in case of backing, Handle shall
be tightly held so that the. clutch may be dlsenuaged at
any tlme. :

' 5 Stralght run -

",Stralght run without curving is a fundamental of the
driving operation. When the power tiller does not run
straight on the farms, good result cannot be expected
therefrom. ~In order to move the power tiller straight
forwards, care shall be taken about the follow1ng p01nts:

1) R@gardless of the motlon of power tlller, opera-
“tor shall drive it with his face turned upwards
to the target carefully. '

E 11) Strength of the shoulder shall be weakened, and
. handle shall be held lightly. In an easy pos— '
ture, operator shall drive the tiller., If the.
opcrator presses the handle too strong, the tiller
would w1nd. '
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441) I the power tiller beglns ‘to turn a51de, it
shall be corrected by handle so-mich as it turns..
Tf operator. trys to correct the tiller by swit~ ..
‘ching off the steering clutch, it would often
3 make the tlller wind. . _

iv) If the air pressure is. uneQual between the power
' tiller wheels, left and right, or the tail wheel
- does not turn smoothly, the tiller would not
‘go straight. Prior to the run, therefore, per«
fect malntenance shall be glven.- Sl ;

6. Crossing over the hllls.and.obstacles

Unless the tiller is carefully driven in passing over the
hills of paddy fields; and the obstacles,: it would be not
only damaged by impact, but also the operator would be-

. swung around. This is very dangerous. .In passing -over
these obstacles, the speed change lever shall be first
put on the "first gear" position to run the tlller on to
the hill of paddy field quietly. In this. case, “tiller
shall be braked, st0pped once, and then descend.quietly
after the clutch is engaged.. If the crossing is felt-
'dancerous, plank shall be 1a1d over so that the tlller
may cross over safely..-~ B

?; Run on- +he ascent ‘
‘When . the power tiller ascends the - slope :the speed éhaﬁge;

lever shall be switched into the low before the ascent. .- -
Iest the speed should be .changed idway aon the upward.

~ slope, because the large force is: required for the- ascent. 

If the clutch is.disengaged. confusedly to operate the .
speed change gear, as the engine is likely to stop mid- .
way on the ascent, the. power tiller would change its run .
by the self-wc1ght and be suddenly drawn: back, ag. the .
power of engine is cut off, .When the ‘speed is to be

. changed inevitably mldway on thé upward slope, clutch

shall be disengaged, brake Be fully applied at the same C
* time, and the speed change lever e ‘Quickly switched over.
It the steerlng clutch is dlsengaged on ‘the ascent, the .
power. tiller would turn aside suddenly to cause a great

‘danger, . On' the ascent, fherefore, care - shall be’ taken
- about the steerlng Operatlon._ : .

E 8".'= Run on - the descent '
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.Ran-on the descent is more dangerous than that on the
‘ascent, ' Therefore, special attention should be paid to
the drive. According. to the grade, speed change lever:
‘shall be first placed a proper position so that the
tiller may- descend at-as safe a speed as possible. As
for the engine revolution, the engine shall be run at
low speed by operating the throttle lever, Engine brake
shall be then applied so that the tiller may descend at
mederate speed. : : : .

.. Engine brokage is a sort of braking effect made by
the erigine: When the power tiller runs down a steep
slope, its motion is curbed by the compression of the
low-speed running engine, and the friction resistance of
.perts. As the engine brake is more effective at lower
speed, gears shall be changed into the low speed on a
~gteep descent. Tiller shall then descend guietly, clutch
being engaged, In case the slope is very steep, the
slope is rugged even though it is gentle, or the road _
ground is sof't, it would be safe, if the tiller runa down,
~the backgear ond the engine brake being applied,

.9, Run in the:muddy vater

- In Bast Pakistan, the power tiller miat be used in the.
_ mddy water to. make the grounds for the. transplanted

- AMAN and AUS, and BORO rice plants, -If the steering clut-
ch is gripped for a long time for the sideway turning, .
when the tiller is driven in the mddy water, only the
‘wheel of one side would be loaded, it causes the wheel
submarged into the paddy field, In this comnection,
‘steering clutch shall be operated intermittently.

- - When the power tiller is driven in the mddy water,

. part. of the tiller would be submerged in the maddy water,
~and- further often splash mud. When the power tiller is

- not well repaired, mddy water would infiltrate into the
_inside of machine to cause the trouble, - Prior to the
drive, loosened bolts and nuts shall be fully tightened,

- Above all, it shall be checked whether thé oil leaks into
the chain case, or'not. . If any oil leakage is found,
there i3 a danger of the muddy water infiltrating there-
from, - AT o _

 51Ai%erithe work;-tillér,shail be well washed, and
the drain plugs of chain and iransmission cases shall be
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taken off tc drain a little 011. Tt shall be’ then checked

whether the mddy water is mixed -into.this oil,. or not.

If the mddy water is mixed, the oil is: stalned whitish.
In this case, treatment is requlred after: checking from
where the muddy water comes 1n. 011 shall be, needless

to. say, renewed

As the run in the mddy water 1mposes a severe 1oed
upon the machine, operator shall repalr it carefully
before and after the run, . .

10. When the power tlller is used in a very du ty place.
When dust rises very much in the ploughlng Operatlon, ete,,

or the tiller is used as a motor for the threshing opera--
tion, all coupllng sections from .the air cleaner to the

-air 1nlet pipe ‘shall be checked, and locked so tightly as

not to be-loosened. - When the work comes to an end, air
cleaner shall be checked without fail, its 1n51de be~

-washed, and the 3011ed oil shall ‘be renewed.

VIIIL,

_ Handllng after the Run, ‘and the Cares about the. Keeplng :
in the Shed

Durlng the tlme from the end of dally work to the keeplng

~ of power tiller in the shed, the follDWLngs shall be strlctly
observed~ o

1) Englne'ohall not. be etepped 1mmed1ate1y.

Englne shall not . 1mmed1ately be stopped but after the :

- non~-load. run at low speed for 3 - 4 min.  When the engine

L is stopped at high temperature, oil. sticking to the. piston,
- cylinder, piston pin, crankehaft ete. would be drled to

make difficult- the starting on the follow1ng day. ~There-

- fore, the engine:shall be turned. quietly before the stop.

fally.

o looseness of bolts and mits,
_'and other faulte at early stages. It is,

T4 shall be stopped after the tenperature decreases gradu~-

_11) Waehlng and checklng of the power tlller‘ -

I the. Tun is flnlShEd the " power tiller shall be washed:

cd cleaned. without fall . This- operatlon does . not only
cleans the machine, but also is useful. for finding the-
breakage of parts, oil leak
therefore,
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' important for the ophrator to make a habit of cleaning

the machlne, however busy he may bo.

-'3.11) Indoor keeplng of the machlne :

‘As the power tlller is a costly machine, and has’ many

exposed parts, it would gather rust easily, when it is
exposed to the wind and rain. At any cost, therefore, it

_shall be. kept indoors.
1v) Trcatment of the clutch
If the dlScclutch is left dloengagcd clutch spring would

‘remain contracted for a long time to hasten the fatigue
~of spring. If the driving plate is kept off the pressure

plate, meanwhile, dust would come 1nt0 the clearance to
cause. the Sllpplng.

v) Gonf1rmat1on of.01l supply and tools
A1 oiling p01nts shall be lubricated, It shall be

confirmed whether all the tools, which had been carried
to the farms, are complete, or not.

Sorts and - Gharacterlstlcs of Varlous Operutlon Units

'Attachej to the Power Tlller _'
R Tlller

'-There are three types of tillers: fotary; crank and screw

types. - It is the rotary type, which is used most at

present.- The tiller of potary type conducts the plough-
ing and 80il crushing opbrations at the.same time, when
its ploughing shaft equipped with the claws turns at the

- revolution of 150 ~ 200 per sec. The megnitude of soil

stamping can be controlled over a considerably wide range,
when the revolution. of ploughing claws, advancing speed,
sort and the number ot claws, etc. are changed. The
rotary type is simple in construction, and inexpensive,

‘as it can be made easily. It can be. used for the puddl-
ing and 1ntertlllage Tts appllcatlon is very w1de.

2. Hllllng unlt

: _In case thc farms are 1ll~dra1ned and the crops are

_‘?.5;.— '.



| subject to the damp: llke the vegetable crops in, ralny
seagon in East Pakistan,. it is necessary to raise the'
seeding bed, If the crops are souwn. on the flat, ground ,
meanvhile, this unit can be used as the furrowing unit.
When the hilling unit is fitted on: ‘the rear of the rota-
ry unit, ploughing and hllllng operations are given at
the same time, Hilling unit is so devised that “the:
helght of hill may be changed Yo some extent

C 3y Puddllng unlt paddy fleld wheel and the pldnk harrow

When the puddling is glven b} the rotary unlt aux1liary -
rotaries are:fitted on both gides of the rotary to. e~
large the corking width in some case wheels are replaced .
by paddy field wheels, and the puddllng is conducted by
turning. the rotary. Simple planmk hallow is trailed to '
roll the ground evenly. Plank harrow is also used for
the ground making for the dried fields. Plank . harrow
has the some function as that of the Mladder" used by
farmers in East Pakistan.,

4. Fért111z1ng and sowing unlt

Most of the power tlllers can. be equlpped w1th fertlliz~
ing and sowing unita. In this unit, the feeder and the "
hopper for -the fertilizer and seed are fitted on the

- front of handle the furrow1ng unit. on the rear of the

-rotary, and both units are coupled through the pipe. :
When the sesd dellvery roll is replaced, the unit can be .
‘used for sowing rlce, wheat, barley, pulse and regetables,.
Cete. Ag for. the sowing system broadeast and drill sow-
1ngs, -either of them, are possible.- Fertilizing and -
sowing quantlty, and the sowlng depth :can be adJusted
.over a wide range, . As for the coverlng soil, soil, which
'is finely crushed by the rotary, is used. As the ground
_;13 then stamped by the roller thegcrmlnationisexcellent

' 5._ Water pump

.'In East Paklstan, 1rrigat10n is requlred for the crops on
the farms and . the BORO rice in dry season, - ‘Thus the func-
tlon of water pump is very important.  In the. Pald stan--

“Japan ‘Agricultural Fxtension Training Instltute a water .
pump is fitted on the front of pover tiller so that the

- pump may ‘be driven by the engine of. powar tlllar .

(Fig. 3). Such a system.is very. econom&cal because no

_ tlme 18 required for settlng the pump, and the power
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'tiller engine can be utilized.

6. Trailér

, 'thn the ploughlng unlt on the rear of power tiller is

removed, ard the working unit setting device is equipped
with a trailer, the tiller can be used for the cenvey-~

~ ance (Fig. 8)

.'-- Flg. 7 Water punmp dlrectly coupled with the power

tlller

-_— Flg. 8 Trallor flttod in | the pover tlller

Ploughing and Harrowlng by bhans of Power Tiller, and

its Worklng Gapa01ty

l.‘ Churacterlstlcs of the ploughing by means of power

tlller

Objective of the }.':.Zl‘.c>1.1ghi1r'1'r lies in tilling the soil to the
_proper depth, stlrrlng, crushing, expanding and soften-
ing th» soil. S

a) to extend the grow1ng range of roots.

b) . to make an gir and moisture condition favora~
. ble for the germanaulon of seeds,

g) to promote.the decomposition of mutrients in
‘”the soil and -make even their distribution.

- d)  to remove the weeds and harmful matters in the
B soil etc. :

'In'order to achleve the above obgecfives it is necessary
to crush. a certain depth of soil into a. definite size,

and further roll the 3011 surface evenly.

'.8011 in Tast Paklstan is’ generally claylsh If it is

-dried, it is so much solidified that the ploughing work
becombs very dlfflcult In TFeb. 1964 a ploughing test

in the Institute on a very much dried paddy fleld, where -

the AMAN rica had been harrested in the prevlous year

-'ylelded tbu folloumng record (Tablp)
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Table 1: [ = . peracre

Required time (%) { Fuel consumption (%)

Dry field = 160 1 1?9 B

Properly'wet field 100 _ 100- -

* Operation was very difficult, on the dried field as the
body of power tiller osc111ated rmuch.  As the ploughing
work thus becomes very difficult, when the soil is dried,
the soil mist be ploughed while the water remains proper—
1y 1n_the soil after the harvest of the prev1ous crop.- :

Soil crushing 0perat10n shall be given in ralny season in
Mar, - Apr. Even if the soil is stamped while 1t is dried,
it would cost much labor and have little effect.,: In dry
season when the molsture evaporates rapidly, a ploughing
device, which would make the soil retain the moisture for
as long a time as possible, is requlred If the surface
soil is finely crushed, the surface is ‘rapidly’ dried, but
the soll 10 inch deeper than the surface is not so much
dried. In obtaining such a sowing bed, power tlller is

an ideal ploughlng and harrowing machlne. B :

2. Ploughing operation of the power tiller:
_ When the powef ﬁiller reaches a farm'

a) flxed plpu tlchtening handle Qhall be first’
. ,loosened :

b) depth adjustln? screv guide shall be greatly :
' llftEd

e) gulde shall be adausted to the - approxlmate depth,
; _d)r'speed change lever ‘shall be sw1tched into the

.~ first or second gear accordlng to the grounﬂ
__”condltlon, o o SRR :

g) “ploughlng speed gear shall be’ switched 1nto the
- . high or low, {Relation between the combination
of the runnlng apeed change w1th the ploughlng
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- speed- change required horsepower and the 5011
o crushlng is shown in the Table 2). '

7 — Tqble 2 'Bffcct of the comblnatlon of the
running speed change with the plough-
-ing ‘speed change upon the required
horsepower and the scil crushing -

.Running /| Plowing * | * Required - S0il crushing
speed” . | speed - ‘horse-- extent
change change power’ '
_ | Low o 1east_ " "|secondly fine
' o "High " | secondly much|: finest
4 Low - ‘thirdly mﬁch 'fiﬁest
Second gear |- . _
' o High- .| most =~ . ° thirdly fine

£)  clutch shéll be engaged to start the ploughing
work after switching in the speed change lever
and the ploughlng spped ?ear,

g) apnd the combrol shall be given by the depth
' adjustlng handle in any case the ploughing
depth is smalleror higher than the requlred
'dcpth. ST R
3. Ploughlng method and the worklng capacmty
i) Ievel plcughlng
' Ploughing method must be devised to meet the ground
_condition, General method shall be descrlbed here-
-under. -'
- S In case of level ploughlng, as shown in the
f.-Flg. 10, farm should be ploughed, some width remain-
. ing unploughed . and then the remeining portlon should
be 1ater ploughed In thls case, thc remﬂlnlng
p— Flg. 9 Flg. lO Ploughlng method ~—:

' w1dth shall bc smaller than tho plough;ng wldth so ag
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not to leave any nonyploughed portlon.‘ JIf the plough—_.

ing in a longitudinal- direction is. finished, both ends
'shall be ploughed ab. the end of the work. Such an )

adgacent reClp?Ocal plonghing method as shown in- the.

Fig, 9 is not favorable becauss the ‘power tlllcr is

tilted, and the ploughing. ground is lnconstant ~When

the "hatchet—shaped claws" are used, the setting dlrec—
- -tion of claws shall bs as. shown in the Flg. 1.

-— Fig. 11 Setting dlrectlon of the "hatchet-shaped
' “ clawst at the ploughlng

As & large horsepower is requlred for the flrst plou—
ghing, both running and ploughing shaft speed change -
gears shall be switched into the low position, Work-
ing capacity of the pover tlller 1s as shown in the
Table 3. . _ :

Table 3 Ploughlng capaclty of the power tlller o
(&t the first plowlqg)

TSort of Plough-| Poughing|Required Fuel consumpt;On
the ing  |speed - ltime, . | L
plough- |depth, |Ft/Se¢’ |min/acre 831103/50?3
ingunis 5k - | 0 L ERREEEE
.-Rotary  5,3 (1.2 . '-_524: 2.2 .
w155 [ 15 4000 2.5

Joowr b 49 3 344 2.4

L . 5.6 1.5 _‘264  2.4
Plow- . f 5.6 | 3.0 | 320 2.6

11) Soil- crushlng operdtlon~

. 'In relation to the braodcast AMAN and AUS- rice plants
. well crushed soil would make the soil stick closely
to the seeds, and promote the germination. Tt: is,
therefore, ‘desirable to crush the surface scil into
lumps of less than 1 inch dlameter each. = After the
harvest of the previous. crops, first ploughing shall
- be glven, and then s0il shall be crushed 1= 2 times
after ‘the rainfall. - In the soil crushing, the speed .
. change -gear. of the ploughlng -shaft. shall be. switched -
© . into the high, while the speed change gear for the
ploughing shall be placed into the second speed. In -
_setting the ploughing claws, they shall be put ineand -
“outward in comblnatlen as sbown in- the Flg. 12.
-VWOrklng mcthod is the BOMNE 08 that
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'_*5 Fig..12 Setting of the "hatchet-shaped claws®
BRI 'at-the'sqil.crushing — - '

of the level ploughing previously mentioned. Working

cofficiency of the soil crushing is almost twice as _
high'as that at:the first ploughing. Fuel consumption
per. acre is % of the first ploughing. In other words,

- when the power tiller of 8 HP, capacity is used, 2 hr.

© and-15 min, are required per acre, and the fucl con
- sumption is 1.8 gallon, . - ' -

~ .. Crushing of the soil lunps at the crushing work
- varies with the moisture of soil. In any case when
- the soil is too wet, or too dry, it would be unfavora-
ble for the crushing. As it is the optimum moisture
condition when the soil is @asily crushed by hard,
~erushing work -shall be done during the proper period
- after the rainfall without fail. ' '

idd) Hilling’pidughing :

nq:Eig; lB--Setfing_of the claws, and ploughing in
ST ‘case of hilling ploughing —-

In case of the hilling ploughing, claws shall be first
- put’inward as shown in the Fig. 13, No. 1, Alike the
- level ploughing shown in the Fig. 10, ploughing shall
be given every other travel. TFor the second place,
. -as shown in the Fig. 13, No. 2, all the claws but
- one claw of both ends each shall be put inward., When

:'ﬂ the harrowing unit is then fitted as shown in the .

Fig. 14 to plough the reémaihg portion, hills can be
neatly mede. Working efficiency is almost the same
as that in casc of the first ploughing at the level .
ploughing (refer to the Table 3) . _ o

~~ Fiz. 14 Harroving unit fitted in the power tiller-
_»iv)‘ Hill'breakihg’ﬁloughiﬁg _

- In case of the hill breaking, as shown in the Fig. 15,
- Purrows shall be first ploughed, and then the hills

- shall be ploughed 'as, if they are broken down to both

sides. Except two claws of both sides, ploughing
claws shall be put outward. Working efficiency is

‘almost the same as that in case of bthe level ploughing.

=29



"v) Puddling for the paddy flelds, and the h&rr0w1ng
" for the upland flelds.- ' )

In the puddllng work the tiller shall be equlpped
with paddy field wheels, a8 it is put into .the sub-
merged fields. Esp801ally in paddy fields, wherc the
gail is soft, a power tiller of so small a capacity -
as approx. A 5 HP is desirable. ‘Meanwhile; wheels for
the wet fields must be used in refercnce:to” the claw
- setting at the puddllng, claws. shall be put in~and .
‘outward as shown in the Fig. 16. In order to make
even the field surface, sucha 51mple ‘harrow plate as
shown in the Fig. 17 shall be tied to the depth adjust-
ing screw guide, and the operator- shall ride on the
plate in driving the tiller. In such an order as.
shown in the Fig. 16, puddling work shall be. glvcn
length-and crosswise. When the puddllng work is given
" twice, approx. 120 min. are required.per acre, As
the puddling work aims to make the field surface even—
1y flat, various methods mst be devised in accordance
with the height of field surface regardless of the
. above-mentioned way. . In preparing the soil of upland
‘fields, harrow plate, which had.been used for the
'puddling, shall be utilized. Function of this plate
is almost the same as that of the MAI, which is genera- -
11y used by farmers in Eas¥ Pakistan. When the harrow-
~ ing is givéen twice, approx. 100 min, are required per
.~ acre. Working method is the same as that 4in the pud~ '
- ding.

- - Fig.‘lﬁ Claw. settlng and worklng method in the pud~
- dlng and ground maklng OPeratlons - :

e "1g. 17 Rolllng work by means of harrow plank —

XI; Utlllzatlon of Fert111z1ng and Sowxng Machlnes, and Thelr ‘
WOrklng Eff1c1ency .

- In East Pakistan, the Broadcast AMAN and AUS rice seeds
are broadeast. Their area under cultivation ig not small.
- When the fertilizing and sowing units are used for these rice '
plants, the efficiency of sowing -operation can be not only
1nproved but also the weeding and harvestlng labor can be.
saved by Means . of drlll plantlng system._-
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In 1965 when the powcr tlller with fertilizing and sove-
ing unit was tosted for the broadecast AUS rice plants, good
results were obtalned ‘and the sowing operation wes possible
as- expected, Fertlllzlng and sowing unit can be used not only
for the rice but also for the wheat, barley, pulse, vegetable,
ote.’ TIn East Pakistan,_lt is a worklng machine which shall
‘be widely useful. In this connectlon its detalls shall be
fdescrlbed in this paragraph.

1. Klnd of the dlrect sowing machine :

- Fbrt11121ng and sow1ng machlne is d1v1ded into the fol-
lowing types. drive sowing and traction sowing types.
As shown in the Fig. 18, the drive sowing typc unit can

" conduct. ploughlng, stamplng, manurlng, sowing, covering
‘and temping works. in a process. Tt is very efficient,

" In case of the broadcast AMAN and AUS rice plants, plou-
ghing and stamplng operation mst be almost twice glven,
because the weed grows, unless the ploughing work is given

- by the sowing perlod. This’ type can be fitted in the

. power. tlller, which can conduct a drive ploushlng opera-
tion. In the meantlme the traction type is an unit, in
which the fertilizing and sowing unit is hauled by the
power tiller as shown in the Fig, 19. Before the sowing,

_ therefore, ploughlng, 5011 stamping and preparation mist

. be glven. s

SR Flg. 19 Tractlonutype sowlng machlne -
o —— Plg. 20 Drlve—type manurlng and Sow1ng machlne —_
s the type of fertlllzlng and sowing unit to be fitted is
dependent upon the sort of power tiller, special care

: shall be- taken, when 1t is purchased.

2. Gonstructlon and’ actlon of the fertnllzlng and 0w~
ing machlne :

Fertlllzlng and sowing machine consists of power trans-
- mission gear, fertlllzer and ‘seed delivery unit,’ ground—
. ing unit, etc. B -

' 1) Power transm1851on geur

'UnLt Wthh transmlts the power from its source to the -
fcrtlllzer nd seed delivery unit, is called the M"power

;ﬁlf‘



bransm1251on ﬂenr" In many’ types, seed and ferti—
. lizer’ are generallv delivered, when the delivery
roll is turned, This revolution is usually- approx._-
30 - 100°r.p.m, because it is limited by the pro-.
. perty of seeds and’ fertilizer. As the revolution .
. of delivery shaft is thus low, tllling shaft: or -
power tiller shaft is used as a pover extractlng
‘shaft.  As.for ilis order of power: transmission, al—_
. most as shown in the Fig. 20, sprocket is fixed to
the power extraction shaft, and chained. , and the -
pover is transmitted in order of intermedlate shaft
' fertlllalng unlt shaft and sowlng unlt shaft

"- Fig. 20 Power transm1551on mechanlsm of - the
' fertlllzlng and sow1ng machine"

~In the fertilizina ani sowlna machine of tractlon
type, groundlna wheel makes a power source of the
zdellvery unit o : :

'ii)"Delivery unit

Dellvery unit is the maJor sectlon of fertlllzlng
-and sowing: machlne -which delivers evenly a defi<

.--“nlte ‘amount of seed or ferﬁlllzer to each drill

- without damaging it, 'Though there are verious’ types
of geed delivery urits, such a horizontal. roll type .

a8 shown in the Flg. 21 is, most in number.

'—f_Fig._2l,-Seed_deiiVefj ﬁhif' -

__Dellvery unit of this type con51sts of hOpper con-
~ taining the seed, delivery roller: giving a revolp—je
. tlon, brush cuttlng the seed, receiver ‘getting the.
. delivered Deed ard the control mechanlsm adaustlng
“the dellvery., Delivery’ quantity is controlled
_when the r6ll is shifted %o- the left. or rlght to :
-adjustrthe'working width of dellvery sllt  As for the



_ .fertlllzer dellvery, thora arc varicus systenms. -
- ‘Roll type or Turnlng bottom systlm is gunerhlly used.

 111) Groundlnb unlt '

Groundlng unit is an unlt comlnn into contact w1th
the ground. - Tts function has the largest effect upon
- - the germination and growth of seed. . As shown in the
Fig. 22, prounding unit of the drive sowing type
','machlne consists of ploughing unit, fertilizing and
sowing pipes, and tamping roller. In case of drill
-planting, it shall be set as shown in the Fig. 22,
- In case of direct sowing, however, fertilizing and
sowing pipes shall be set 1n,frontof the ploughing
claws; fertilizer and seed be dropped, and mixed with
© the soil: by’ claws, and the soil be tamped by roller.
. In.case of drill plantlng, ‘sowing depth shall be cont-
- rolled by virture.of plough ‘depth based upon the 1ift-
ing of roller. Row spacing shall be controlled, when
the setting p051t10n of fertlllzlng and sow1ng plpes
is. ﬁdgusted :

o 3 .Preparqtlon for the sow1ng
Fertlllzlng and qown_ng unlt shall be so completely set

- a8 not to be loosened on dislocated during the work. Set
fertilizing «ad sowing unit shall be well checked, ferti-

. lizer and seed:delivery unit be taken off and its turn-

'-1ng portions be lubricated. Seed to be used shall be
. perfectly freed from dust, straw, stone, ete. - Above all,
1fert111zer shall be well crushed and 51eved o

4. Ad,]ustment be:E‘ore the sow:l.ng

* When the adjustment. openlng for the dellvery of fertiliz-
er and seed is gradually enlarged the delivery is gradua-

.. 11y .increased. - For instance, tesi records of the KUBOTA-~
- made -KMB-200 model power tlller equipped with the ferti-

lizing and sowing unit,:model FR-3 (exPcrlnEnt place:
Agrisultural Exton51on Training Instltute, Tejgan) are
"shown 1n_the Flgs. 23 and 2A o

— Flg. 23 Characterlstlcs curve for the seed dulivery

o AUS rice plant: Variety, Kataktara
(22 g per 1,000 graing) - .

3F—§§r—



Nurber of the. dropplng seed grains per foot (per pipe)
Adgustment ascale _ s -
Running gear, Ploughlng gear_

Sample machine.
Power tlller, KUBOTA KMB—ZOO

—— FlP 24 Characterlstlcs curve for the fertlllzer
dellvery (Ammonia chlorlde)

n o o '. BT

The above curves are called the "Characteristics curves:
for the fertilizer and seed delivery. As the power for
driving the delivery unit was extracted from the tilling
shaft in the above ‘sample machlnes, ‘the characterlstlcs
curves for the delivery varied with. the position (High
.or low speed) of the running speed chango gear as well
as uhe ploughing qpeed change gear. :

Quantlty of speed dellvered is greatly dependent upon the
size and ¢hape of grains. Before the work, therefore,

ad justment shall be given. Adjustment shall be then glven
again after checking whether the required numbeér of seed
grains (approx, 20 grains for the AUS rice plant) are. -

. dropped  per foot, or not, when the tiller is run,. the
seed being not covered wlth soil, - This is‘also. the same
- with the fertilizer.  The soil’ aepth shall be a little

. small, when the soil is wet.. When-the soil is dry, :

- ‘meanwhile, the depth shall be large. In general the
proper. 5011 depth is 0.5 inch. The. coverlng soil depth -

. shall be controlled by the ploughing, when the roller is
lifted or dropped by the depth adgustlng handle as mer-

* tioned above.

R Sowxng Operatlon shall be glven in such a way as the
elose ploughing method shown in the. Fig. 25, When the -
wheel irack of power. tiller is 26 1nches._ The hill with
- shall be 13 inches, and the tiller ‘shall run along the

- previous wheel tracks. If o, the wheel tracks would
functlon as the markers to make the work more e331er. .

_4-— Flb. 25 Fbthod of. the sowing work - jf

" The time requlred per acre is 4 hr uhen the bill. width
is 13 1nohes, Anl the spbed gear is p081t10ncd flrst

_r§4—



It is 2 hr.-and 30 nnn., when thc spaed pear is po sitioned
second. j

"i'm_ Plg. 26 Sow1ng work for the AUS rice plants by means
S o of drlve-type fertlllzlng and sowing machine,



L Fig, 1 Soil 'c_'rus'hiﬁg work -
T by power tiller

_Fig. 3: Structure of power
‘ tiller




"I_r'pn Wheéls_,_i L

F1g 4 Structu;e of Powar
' tlller B o

l -*Tank

2., Tank cover
- 3 Aijr- vent

4 Fuel dzschargmg
“cock
Dram cock
‘_Base_




F1g 7

Water pump d1rectl',r coupled
w1th the power t111er

"Flg 8

Traulor fltted in the power
tiller

TRy

Ploughmg methodl SR Pl'ogghiﬁg method I;_
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Fig, .11
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Setting direction of the ”h_atchefc-
“shaped claws' at the ploughing =~ Settmg of the. “hatchet sha.ped
: : R claws! at the _5011.‘crush1ng
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F"lg 13...::

Settmg of the claws, and ploughmg
sin case of h1111ng ploughmg :

F1g 14 -

Harrowmg unit- f1tted m the powar
tlller
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F1g .15

Claw settmg and workmg method '
‘in.case of hill breaking ploughing

) 'Flg 16
Claw sett1ng and WOrkmg rnethod

in the puddlmg and ground makmg
operatmns '

F1g 17 _ _ _
. Rolhng work by harrow plate g



F1g 18 ;E‘Dl‘_'iv'i;_—_typé._sb'w{ﬁg ‘machine -

. Fig. 19 . Traction-type sowing machine

Power extractmg .éiia.‘ft : E;ha'in :

' -j:_'Ir'x_'tgriné'diate; ‘shaft™

Fertilizing
foll

Fertﬂlz.mg sha.ft

-‘Clutch

SOng shaft

Sowmg ‘roll

Flg. 20 -

Drwa type fert1hzmg and :'_
sowmg machme '




» Hopper cover
Hopper ~
Adjusting lever
Sowing shaft -
Receiver

+. Roller

é Brush
5 . .

Fig, 21 Seed deli{rery unit

= R W N
+ .

-

fertilizing pipe

-

Sowing pipe

Ploughing unit

- Tamping roller
.

Seeds
Flg. 22.

Groundmg unit - of drwmg type
: ferhhzmg and sowmg machme

Running gear . Ploughing gear

. e e , First gear, High gear

Second gear, ngh gear

o F1rst gear, Low gear .

3 j_Sé'c_oﬁ_djgea;f.- Low gear

(per _o_fa_é pipé.) e

19246 810
AdJustment scale

Number of seed grains are dropped

- pez foot..

F1g 23’ Character:stlcs curve for

Characterxshcs curve’ Ior the -
sc.ed dclwery :

Varlety Aus, Kataktala (22 per 1000 gra.ms) -



Runﬁ{ﬁg_ gear ~ Ploughing gear

1200 o / ."-'Fi_rst'geaf,;nigh gear
_1(_).00 B / / Second gear, H1gh gear
v 3.:00 S
S VI
9 600}

B .
o 40D
A ,
.8
200}
1.2 4.6 8107
Adjus_trﬁent gcale
Fug 24

Characterlshcs curves. for the B
fertlhzer dellVEI‘Y (Ammonla chlorlde)

F1g..26

Sowmg work for the Aus rice’
plants by drive: “type fert111z1ng
and sowmg machme Lo
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