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INTRODUCTION

Ag lcultLre is the main occupation in nost o-f the

developing counti i(?s, yet many o-f them find it dif-Ficult to

g aw sufficient food fa thei papulation An m e  ease in

food p aduction is achieved by the combined effort of

inci eased powei input, imp oved seeds and the modified

production technology in Aqi lculture The entire farn 

opei ations can be completed efficiently in time, onlv if 

sufficient power is available in all fo ms and thu=- the 

fai m powei is the p e equisite fo all Ag lcultu al

developments in any country

i.l Farm Power Status in India

The total geogiaphical a ea of India is j 7Cj 

million hectai es and out of which the cultivated ai ea ha*-

i emained neai ly constant as 14 million hacta es for tie

last two decades (Chop a The National Commission nt
Agricultu e (197F) assessed the powe available in Indian 
farms as 0 3?) hp/ha as seen in Table 1
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Table 1 Power Availability -for Indian Agriculture

SI No Soui ce Ou ant l ty 
(Million nos )

Total hp 
avallable 
(Mill ion)

1 Human labourei s SI 4© S

S D aught animals (=3 30 2C 3

3 Mechanical and electrical

i) Ti actoi and Powei Tille s 0 0J l y

n) Diesel Engines and

Electri Motors E 41 15 7

m )  Power Sp ayei s and

Dusters 0 E4

i v ) Electrically ope ated

Sugai cane c ushei s 0 10 fc

Total 147 54 4=1 8
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1 E Minimum Powei Requirements and Availability

With the int oductinn of high yieldinq a leties 

and new 1 igatian p actices the c opping patte n has

conside ably changed, esulting m a t  emendois inc ease in

the demand for powe inpLt Acco ding to Giles (1-^7) a 

minimum powei input of 5* hp /ha is necessa y to achieve 

sustained ag lcultu al g owth in developing count ies

A study conducted by the Food and Aq icultu e

0 ganization (19Gw) also i evealed that the power input in 

the developing count ies might be inc eased to J L o hp/ha

The total power availability in tt e dnveloj i g 

count ies is in the ange of U> 1 0 o 3 hp/ha as compa ed 

to the 1 40 hp/ha in the USA and 4 7 hp/ha in West Go many 

acco ding to the E^pei t Consultation on the Mechanisation of 

Rice Pioduction (1374)

Ministry of Agriculture and I igation, bovei nment 

of India (1377) stated that, with the huge papulation of 

human labour and animal powe , India suffered f om poie 

famine and this affected agi icultu al production based on 

scientific farming, and it has recommended a doublefold 

giowth of the available ® 3b hp/ha, which agi ees with the 

recommendation of <» 8 hp/ha by the National Commission on 

Agricultui e (137b) foi an efficient ag icultu e
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1 3 Case for Mechanization of Agriculture

Man by himself can p odi.ce a little only, but ^lth 

the help of machine) y he can easily p odice mo e and he can 

get relieved of the heavy woi I While inc easing the oltput 

per hactai e and per man, it v 1 11 ende the la gp cattle 

population as sui plus which othe twise will complete fo 

subsistance fi om land

Anothe school of thouqht is that mechanisation

has United scope in India because of the small holdings 

ave age being less than £ 3 ha, scatte ed in tiny plots 

Also, Aga wal (1373) observed that abundant animal and human 

powe , lllitaracy and lad of t ained personnel ai e the

constraints in mechanizing the Indian fa ns

fhan and Duff (197E) while e plaining India as an 

e ample, abse ved that neai ly twenty yea s of effo ts to 

int)oduce western mechanization technoloqy in Asia, the 

owne ship and the use of such equipment emains beyond the

means of majo lty of fa) mei s The benefits acc uing f orr

node n mechanisation technology a e concent ated in a 

subsector composed of a few, la ge and p ospe ous fa me s 

and have not available to the majority of small fa me s in 

India
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1.4 Paddy Threshers

Threshing is identified as the first operation to

be mechanised in Kerala fo paddy cultivation, since it is

laboui intensive and involves considerable human diudgery 

Moieovei adoption of imp opei thi eshing methods esults in

post harvest loss and reduce the net recovery of paddy The

traditional methods of seed separation fi om the stalk a e 

uneconomical, time consuming and labouti o u s

Without carrying out extensive field ti lals on

different types of paddy thieshers, some models of powei 

paddy threshers ate being introduced in le ala Initial

trials ca ried out by I ft U indicates that the thieshers are

not being leadily accepted by fai mers in he ala due to

seve al i easons The threshei s which are being int oduced

we e designed fo di y paddy ci ops and seve al field probLems

were encounted by the \ erala fai mei s The threshers

especially designed foi high-moist paddy ai e not highly 

efficient and moreove they deliver straw into pieces It 
is in this contest the p esnt study was conducted with the 
following objectives

a) To find out the limitation of the crop conditions fo the

available paddy thi eshei

b) To select the con ect method of threshing for high- 

moist paddy ci ops
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c) To -formu late the optimal th eshe pa anete -fo ma mimum

th eshing efficiency of high-moist paddy c op

d> To develop and test the optimal th eshing pa amete in

the field condition
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REVIEW OF LITERATURE

A b lef i eview o-f histo y, classification and wo ) 

done on design, development and testing of paddy th eshe s

are p esented in this chapte

2 1 Introductory information

Th eshing is the emoval of a ain f om the plant 

by stnl ing, treading 01 rubbing Tod>piy in va iols pa ts 

of the woi Id th eshing is accomplished by t eading the a "tin 

undei the feet of nen or of the animals, st ll ing the g ains 

with sticks, flails 01 a thieshing pegs 01 loops and 

removing the gi ain by rubbing between stone or wooden 

olleis on a threshing floo o between the asp-ba and

concave of a combine This th eshing can be achieved by

thi ee methods

(I ) rubbing action,

(I I ) impact and 

(1 1 1 ) st ipping

2.E History

In 178^ Andrew Meille a Scotchman, was the first 

to l eplace the heavy and labo i ol s th eshing vo I with hand 

t asp-bars by a mechanical device with the use of Ini
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Flg Meiklc1s rasp-bir thr sting unit ( 1 7 7 )
1- drum 2 - bars (rasp bars) 3 - m tal-shc t casi g 4- feeding shaits
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evolving i asp—ba s attached to the ci cimte ence o-f a d i m  

2C cm in dia (fig A) Fa t of the di Lm s cn  cumfe ence was 

enclosed by a sheet metal casting, called the concave 

Threshing pi ocess tool place in the space to med in between

these two elements The pe iphe al speed of the d urn was 4

to fe m/s Grain was delivered mannually between two notched 

feeding shafts conveying gi a m  into the slit space The 

th eshing machine desc ibed was d iven by a hand cranl

The d ive by human oi animal fo ce was eplaced by

mechanical drive - initially by the use of t action engines

and, subsequently, by combustion engine The evolutions 

and diamet e of thi eshing drum we e increased, the shape of 

the i asp—bais, concave, as well as the feeding method we e 

altered

In lo35 an American named Tli ne was the first to 

employ a peg—tooth d in, to the sl face of which, instead of 

rasp—bars, he attached teeth , he also p ovided the convave 

with teeth With passage of time this pLiticLlai th eshinq 

unit also became the subject of modifications

In the con se of the past fou ty yea s attempt^ 

have been made, and a e continued to eplace the classical 

rasp-bai o toothed th eshing unit by some othe systems lr 

which defo mation of (straw) stalls wot Id be less with a 

simultaneous appropriate sepaiation of g ains f om the



A e.

Gi

Fxg 2. Sora° examples of thr s ing u it ty es a r L i U
bur concave o p g tooth drum and c nenve c rasp bar dru b l
band d two peg-tooth druns e two ra^p-b r dru s f c n cj
band bor co icavc g beater shaft cilindnc 1 siev 1 co m l
beater 3r m conical concave 1- di k d sb j ^ nd r rn n k- durm concave
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earhead Attempts are also being made to constiLct

thi eshing unit enabling p epai ation of all giains and

requiring no additional sepa>ation of g ains fi am the straw 

by means of sti aw walkeis.

Fig 2 pi esents various threshing units and systems 

, some of them fulfil then tasl bette , and some woi se It 

must, however, be noted that none of the new designs, 

hithei to piesented, has i eplaced the classical asp-ba and 

toothed thieshing units and found a wide p actical

application so fai

Threshed material delivered by an (inde shot)

elevator gets into the woi king slit ci eated between the

circumference of the quid ly revolving dt um with tie

attached rasp-bai s and what is called the concave sui face 

The concave repi esents a kind of sieve farmed of t ansve se 

i ectangulai steel bai s - set at ce tain intei vals parallely 

to the di im s av is - and of a sei ies of pai allel w n  es 

passing thiough holes m  the bais, also spaced at definite 

intervals which enable separation of threshed grains f om 

the laye of gi ain passed th ough the woi I ing slit The 

dnection of setting of the ba s longer sides is radial 

while thei tips ai e locked in the shoulde s of the concave 

surface (mounting)
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I
i

I

Fig 3. Scpir -Lion of g r a m s  £ron <̂ ar stall s tl ro 1o jncavi. bars at lengthwis ri livrrv ith c tall ^
positioned front arl
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Hate lal deliveied to the d lid is st ucl by the 

iasp~bais, pulled by them into the wo ling slit and shifted 

through this slit with a vaiying speed Between the sl -face 

o-f the asp— ba s and the shifted mate lal the e occl s i 

certain slip the value o-f which, at the inlet opening, on 

account of low p essures of the asp-ba s is the highest 

With increasing conve gence of the wo I ina slit and p essu e 

of the 1 asp-bai s , this slip der eases eaching its lowest 

value at the outlet D f  the woiling slit The concave bars 

on the othei hand, est a m  the speed of t avelling of 

stalls clamped by asp-bai s to the concave su face It 

follows f om this that the 1 asp-ba s move in the wo I ing

slit with a va ying speed in i elation to the shifted mass o +

material which simultaneously shifts with a va y m g  speed 

with respect to the concave As a esu11 , the mate lal 

laye is st ucl seve al times by ) asp bars causina 

thi eshing of the predominant amount of g ains and 

accelei ation in speed This causes mutual rubbing of the 

ear stalls, as well as rubbing of the ea s against the edges

of the concave bars as shown in fig 3 and b ealing oft of a

greate o less number of stalls depending on thei initial 

setting at the slit inlet
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2.3 Factors Affecting Threshing Effectiveness

The facta s which affect the quality and

efficiency of th eshing may be classified into the following

g oups

2 3 1  Properties of threshed material depends on"

(a) Its type and variety ( facility of sepa ation of

g ains from the straw, tearing and c ushinp

st ength of stalks on blades),

(b) moisture content of the mate lal

(c) action of g een mattei ( andom seeds oi weeds )

(d) ratio of gi ain to st aw weight

2 3 2  Technical conditions depends on

(a) Type of di urn (Polygonal, Ci c l  la , Dpen, Shielded)

(b) Pe lphe al velocity of asp - ba s ( numbe of 

revelutions of the drum and its diamete s)

(c) Number of rasp - ba s and thei shape

<d) Angle of wt apping of the concave ( Length at

concave s l  face )

(e) Size ot working slit at its inlet and outlet 

opening

(f) Shape and distribution of the concave bars
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S 3 3 Delivery of material to the drum depending on

(a) Feeding v a k e  - that is the thickness of the
delive d mate lal layei in i m t  of tine
dependent at a given feeding value on the speed
of delive y

(b) Positioning of delivered s t a U s  with
espect to the d urn a is ( with the ea stalks 

d n  ected f ontwai d , pei pendicula ly to the drum
a is, a lengthwise feeding with the ea stalfs
post loned pa allely to the d uin a is o t ansve se 
feeding and with the ea stales positinod 
obliquely to the drum a is )

(c) Point of contact of the delivered mate lal laye 
with the d um circumference

Lonsideiing in succession the effect of the 
factors indicated on threshing quality we shall m i t i a l y
t a ^  into account the amount of g ains i eleased by the
concave only and next, turn to the question of grain
damaging and g ain output

Dependence of the amount of g ains, released in 
th eshing, on a pai ticulai va lety of g ain may be 
characterised by woi I e psnditure required fo th eshing tte 
gi ains Th eshing a hai d th eshable ^heat va eiety is
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twice as great than in the case o-f an easily threshable 

type Ha d th eshable gi ains such as, foi example ba ley 

requn e a longei action o-f asp ba and the basic sepa ation 

—  of g ains, the)efo e, occu s in the end section of concave 

surface - that is within a sho te pe lod of time than in 

the case of easily — th)eshable grains In consequence a 

less amount of gi ain Ie nels is able to be shifted th ouqh 

the concave sl face

The effect of moistu e of mate lal on the amount 

of th)eshed g ain Is nels is conside able In damp mate lal 

the values of the coefficients of f iction of st aw and 

grain against steel, as also between the stalls thenselvas 

a e, as is Inown, higher than that of d y material owing to 

the highe adhei ence of damp mate lal to > asp ba s and the 

concave, the laye) becomes mo e extended the number of 

stiafes of iasp-ba s against the stalls being educed

Addition of green matte to th eshed q ain males 

difficult the falling of giains th ough the g ain laye s 

onto the concave suface and m  addition, the g een stalls 

and leaves crushed by the asp-ba s e^ude a juice of 

specific visoid pi ope) ties, which also tends to reduce the 

sifting of grains th ough the concave sieve In effect 

grain losses a e inc eased
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A-% ■45 ■34
Weights

a
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Fig 4 presents an example o-f such losses obtained 
in labo ato y esea ch conditions P actice,as well as 
esea ch clear ly and consistantly indicate that with a 
eduction in the length of the ea stalls, th*3 amount of 
eleased g ains sifted th ough the concave is inc eased 

This is easily explained by the fact that in th eshing such 
material the numbe of st oles of rasp ba s aqainst the ea s 
is inc eased which facilitates g ain penet ation th ou ah t e 
material layer in the woi 1 l nq slit Maintenance o-f tf e 
di ection of motion of shor te ea stall-s, on the othe hand 
is moi p difficult than in the case of I lye stall 5 At the 
same time, howeve the amount of additions in the fo m of 
chaff, sho t st aw stubs and othe impu lties sifted
togethei with the gi ain th ough the convave inc eases, a 
ci cumstance which males no e difficult the subsequent 
cleaning on sieves

Lrum diameter effects the quantitative capacity of 
sifting of g ains th ough the concave A small d urn diamete 
(£5j mm dia) the stalls mean inlet speed to th<= wor 1 ing slit 
is lowei than in dr urns of g eate diamete ( 0 0  ~ lEM mm 
dia ) at an unchanged peripheral speed of rasp-ba s As a 
esult of this in the initial moment the ea stalks a e 
threshed more intensively by smaller d urns (g eate numbe 
of st oles of asp-bars against the stalls)
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With an increase in -feeding, thei e occui s a highe 

accelei ation o-f the g ain laye in the wo 1-ing slit with a 

small drum diametei than with a gi eatei As a iesi.lt, the 

time of action of i asp-ba s is shoi ten which, in

consequence, reduces the amount of threshed and sifted

gi ains With a gi eatei d urn diameter and an identical

length of concave surface, on the othei hand, a eve se 

phenomenon occui s causing an inci ease in the amount of 

sifted giains F om the above it follows that bette 

thi eshing can be achieved with drums of leLatively la o p

diametei s However an increase in the drLm diamete at an 

unchanged length of the concave surface inc eases the

sifting capacity of gi ains only to an insignificant e tent 

An ino ease in the di urn diametei thei efo e tequires, an 

appropriate increase in the lergth of the concave suface

Investigations of stationa y threshei d ims 

indicate that the pulling-in capacity of unshielded (open) 

d urns is bettei than that of the shielded (pai ticula Iv

circular) di ims In the latte the woi 1ing width of the

slit is confined not only by the sl face of rasp ba s, bLt 

also by the sheet metal drum casing Satisfactoiy th eshing 

with a shielded ci cula drum 1 equi e s , even in systems

used in stationaiy threshers, a unifa m , even delive y 

For this ieason, in combine harvesteis, in which the 

direction of feeding is different and the feeding itself is



not unifoim, this pai ticula type of d urn is not often 
empIoyed

Operational efficiency (d urns pi ain output) 

depends, to a substantial ectent on the speed and unifo mity 
of feeding of the woi \ ing slit with a detei mined amount of 
grain in a m i t  of time Fo example, investigations of a 
combine thi eshing unit, whose standa d outpLt amounts to £ &

I-g/sec , showed that in th eshing wheat delive ed in a 
uniform laye by means of a hand conveyer with a speed of 
3 m/sec twice as high grain output was obtained, with 
underthreshing lowe than 1 per cent with a feedina speed 
of 5 m/sec q = b I-g/sec was obtained, whe eas at vp 
7m/sec, q = 1 \ g/sec was achieved, with lnderth eshing
diminishing with an inc ease in feeding speed This is 
e plained by the fact that with an inc ease in this speed
the gtain laye delive ed becomes thinne and is the efo e
more accu ately threshed

E 4 Classification of threshing

Thieshing of i ice involves separating the □ ain 
f om the panicle but not emoving the hisl Th eshing is 
normally done afte the gi ain moisture content has eached 
15 to 17 per cent, although combine ha vesting, which 
involves cutting and th eshing in one ape ation, is
l ecommended only at moistui e content of Eu pe cent o



gi eatei A wide vai xety o-f methods are employed, but they 

can be classified genei aly as follows

E.4.1 Manual

(a) beating heads against a tLb, laddei oi sc een,

(b) hitting the i ice with a flail o sticl ,

<c) ti eading

(d) pedal thieshe

S.4 a ANIMAL

(a) ti eading ,

<b) drawn llmplements

a.4.3 Engine power on mechanical threshing

(a) drim oi cylinde type,

(b) t eading with tractois,

(c) sti ippers

In selecting a thi eshing method, the intended Lse 

of sti aw must be considel ed Thi eshers in which the st a 

passes thi ough and is brolen or chopped ai e unsuitable if 

the sti aw is to be used foi i ope, mats oi othe indLsti lal 

pcrposes In this case a head thiesher, such as the pedal 

o automatic thi eshei s of Japan, must be used



When planning the field layout and selecting a 

method of thi eshing, considei at ion should be aiven to the 

worl required to gathe and ti anspoi t ace to the th eshe 

Chancello (1hh3) pointed out that gathe ing and t anspo t 

opeiations we e major factors effecting the ove all ate of 

thi eshing He made a deteailed analysis and concluded that 

concentration of the unthieshed i ice at the cent e of a

field i equi es only half the t anspo t distance of

concentration on one cornel As the shape of the field

becomes mo e elongated, the t anspoi t distance inci eases

S.5 Manual Threshing methods and equipment

E 5 1 Beating rice heads against a solid object

A primitive and yet widely used method of

th eshing is to beat ice heads aqainst a solid oblect such 

as the edge o side of tub oi an open bamboo f ame

In Thailand, a common method of th eshing is to 

grasp the base of the bundle between two sticls S to h cm 

long and beat it against the g ound This p inciple is used 

in the Philippines also, but the grain is brought down on 

stone A vai lation of this method is to hit the giain

against an open table made of bamboo poles Five to eiaht

blows are usually equn ed to emove all the g a m

<Chan<-el ler , 1A61 )



Pig .5. Modification of the threshing 
tub, in which a wooden grating (ladder) is 
added inside the tub and the heads are beaten '
against it. a screen is usually added to 
catch flying grains.



A large woven bastet may be employed and the q ain 

beaten against the sides Foui to si?' wo I e s may use the

basfet simultaneously

A tub is cmmonly used -for th eshing It is 

cai i led into the -field whe e woi Is s qathe bundles and

stril e them on the edge o-f the tub The impact loosens the

gi ain and it flies into the tub A sci een p events loss o-f

grain

A va lation of the tub method is to place a wooden 

grate inside the tub and is used as an impact device as 

shown in figure 5

In Philippines the hanpasan is used It consists

of a slatted platfo m about 1 5 m  above the g ond It is

open underneath but a mat is placed ovei the q ound to

catch the g ain It is ope ated in a mannei simila to the

threshing tub

Chancellei (1ibl) , in an analysis of tfe above 

th eshing system, obsetved that the e a e three places whe e 

energy is absoi bed The air is fanned by the bundle as it 

is moved at high speed Ene gy lasses a e a eate -jhen 

the bundle is held between long sticls, because the speed is 

highe Secondly, when two bodies collide, the soften one



absorbs most of the energy Therefo e, if the bundle is 

flailed against a pile of g ain, anothei bundLe o i

flexible basket, absorb most of the enei gy The third

portion of enei gy goes into the g ain being flailed and is 

the energy which produces the desired threshing action

The fi st two foi ms of ene gy abso ption must be 

minimised foi efficient threshing The second foi m can be 

minimised by pi oviding a i igid obiect fo impact Small

bundles will produce less cushioninq effect

2 5.2 The flail

A second type of mannual threshinq is to beat 

piles oi bundles of ice with a stick o Tinqed device 

generally refered to as a flail These devices are simple 

in principle but the woi k is slow and aiduous Undei

unfavourable conditions, a high percentage of the grain may 

be ci ack ed

2.5.3 Mannual Treading

Repo ts of thi eshing by manual tieadinq have been 
i eceived f om Thailand, the l-hilippines, Ceylon and 

elsewhere This method involves spieadinq the i ice on 

th eshing floo s oi mats and iubbing the ice heads by 

walling over them until the gi ains ai e loosened In the
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Philippines, a system has been advised where the i ice is 

disti lbuted on a slatted bamboo platfoim and t ampled bv 

humans As the gi ains are loosened, they fall into a mat

below The chaff is blown away and only the heavier 1 ice

gi ains ai e collected This method is slow and inefficient 

Thei efore, it is used mostly for threshing small qiantities 

of rice

2.5.4 The pedal thresher

The drum type pedal threshei consists of a di urn o 

cylindei di iven by a foot opereated pedal at a speed of

to 400 r p m Where thei e is a ma let fo Iona ice straw,

this type of thi eshei is advantageous Both one and two man 

models are available The ci op is threshed by holding small 

bundles, head fust, against the ievolving d urn Thp 

bundles, must consist of stems of approimately the same 

length, with all the heads at one end This is difficult to 

attain with some hai vesting methods, particulai ly where the 

ci op is badly lodged Ai ranging the bundles often i equn es 

more laboui than the actual th eshing

These machines are poi table and ine pensive 1 he

average weight is 35 to 7< kg The output is about 15

kg/h
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S.6 The use of Animals far threshing 

E.6.1 Treading

Rice is often th eshed by ti eadinq with animals, 

oi with animal di awn sleds oi lolle s of vai i o u s  pattei ns 

The ci op is spi ead about 4^ cm deep on the level floor and 

the animals ai e d iven ai ound on it The st aw is then 

shal en and loossed aside and the g ain and chaff a e 

gathei ed for winnowing

This method has the advantages that tana led g ain 

pi esents no difficulty and the g ain is seldom damaged 

particularly if a suficient deptr of straw is naintained 

Since practically no equipment is requi e d , the costs a e

low, but d n  t f om the earthen th eshing floa and animal

e ci eta aie mi ed with the g ain Ihe st aw is bilsed

which makes it more palatable for animal feedinq Ihe

average i ate of woi I is app o<imately 14i lg/h with one pai 

of bLI locis

Before this method can be employed a threshina 

floo must be const) ucted All vegitation is emoved and 

the surface levelled The size ranqes fi om 1<> to 3 m in 

diametei A mixtui e of mud and animal mannure is applied 

-to the surface and allowed to d y This mixtui e is repo ted



- Fig*6. Threshing by treading with 
animals. Here one man drives six animals 
with a common radial rope.



to resist ciacling, which would occui e if the s l  face we e 

pi spared with mud alone In some cases a concrete su face 

may be used

Chancelloi <1961) infoi med that in Thailand 

bundles weighing 13 to lb kg ai e tied with long rice stalls

twisted together to foi m a i ope A group of bundles is

placed in a c n  cle with the heads of the bundles upwa d and

the Sti aw rope bindings are cut Usually £ >< to 3 bLndles

a>e placed on the th eshing flooi at one time but the numbe 

may vary considerably Some fai mers p Lace a given mrnbe 

of bundles pei animal but othe s always place the same 

number of bundles and vary the treading time in accoidance 

with the numbe of animals used as shown in fig f- The

animals a e driven around ove the ice fo ap o imatelv 

one houi Sometimes one di ivei is used foi each pai of 

animals and at othei times la gei g oups of animals are

conti oiled by a man with a adial i ope Aftei one houi of

“tiampling the animals a e led off and tested The animals 

t etui n and the pi ocess is repeated sevei al times, Lntil all 

the grain is thi eshed and the st aw removed This method 

using an average of tpi ee animals and an equivalent of

three full-time men, produces an average of I a/hou

It is impo tant to have sufficient depth of sti aw at g ain 

covering the thi eshing floor at all times, otherwise 

excessive c acking may result
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2 6.2 Animal drawn implements -for threshing

An implement similai to a disl ha ow pulled bv two 

o mo e animals a e used -fo th eshing The p oceedu e is 

analogous to that used -for animal t eading except that the 

p ima y threshing effect is f om the implement ather than 

the animals -feet

2 7 Engine-powered threshers

2.7 1 Cylinder type threshers

D\urn o\ cylinder type threshing machines fo 

ce eals and pulses have been undei development to many 

yea s They will have a drum or cylinde with ba s, teeth

oi w n  e loops which i emove the g a m  f om the head They

may be divided into two basic types

2.7 1.1 Hold—on Type

In this type the stiaw does not pass th ouah the 

threshe but the bundles of i ice c op are heLd so that the 

heads engage the revolving dium (Pedal d iven / powe 

d iven) The main advantages of these types of machines 

are their low initial cost and low powe i equi ements 1 to 

3 hp is sufficient to ope ate most models The weiaht is 

about SE13! Ig and are poi table, by manual labou e s Ihe
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straw is left in bundled condition Little c actinq o 

husl ing of grain occui s An automatic feedina conveys is

used on this type of th eshe in lapan The st aw mist be 

of even length and not in a tangled condition tor efficient 

ope ation These a e best where the st aw is to be woven 

into rops, mats and other p oducts A winnowing fan is 

usually inco poi ated in the automatic feeding models so that 

clean ma letable paddy is piodtced

2.7 1.2 Straight-throgh (flow-through) type

Here i ice crop in bundles o as a loose mass a e 

fed thi ough the machine The g ain is th eshed as it passes 

betwen a revolving cylindei and a steel g ate called the 

concave, th ough which the g ain falls The simplest types 

of machines consist only the cylinde and concave La ge 

models have st aw and chaff sppa ation devices and cleamnq 

sieves The large machines can be equipped with a self

feedei If p opoe ly designed and adjusted and evenly ted

little ci acl ing o husl ing occurs the th eshe will 

effectively handle tangled c ops of uneven length The 

st aw is sometimes b ulsed o b olen as it passes th ouah 

Fawei i equl ements ai e highe than fo machines m  which the 

sti aw doesn t pass through About k hp is needed fo a 

machine with a capacity of kg/h A th eshe of this

type is heavy and mLst be mounted on wheels foi t ansport 

The initial cost is high, but it is capable of handling
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\

Fig,7. Threshing by driving 
. • tractor with rubber, tires over-rico "
* spread on threshing floor.

I .i
*

I ■; • .
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lai ge volumes, thetefoie, these machines ate often used on a 
custum—hi e basis

The national Institute of Ag icultu al Enginee ing 
in England has developed a light weight, st aiqht th ough 
di um threshe fo ice (Ma sden HSq) This machine ha = 
been tested in Malaya and is now p oduced comme cially 
(Bar ard,

The p oto-type thresher was powe ed by a small 
ai)— cooled engine It had a 30 ^ cm diamete cylinde , with 
three rasp-ba s equidistantly spaced a o nd the 
ci cumfe ence Ihe concave was of the open w n  e tvpe
Negligible b ealage of grains tesulted f om a mimmun 
concave clea ance of & 4G cm and a d um pe lphe al speed of 
£4 m/sec (d um speed fo) rice rpm) The th ouahput
va) led with th eshing conditions and was of the o de of bl£ 
Ig/hr in a heavy crop with a crew of five men teudina tte 
machine and i emoving sti aw and g ain

£.7 £ Threading with Tractors

One of the simplest means in which engine powe 
can be used foi threshing is by using tractors with i ubbe 
"ty es instead of animals foi treading as shown in fig 7 The 
crop is spread out on a thi eshing floo la ge enouqh to 
allow the ti actoi to be di iven ovei the c op mate lal until 
the paddy is loosened fi om the straw A hatd, clean floo



34

is necessa y bLt a conci ete -floo shou Ld be avoided At 

least 4b cm o-f sti aw should be maintained 1+ the same 

precautions a e tat sn as with animal th eshing the e may be 

even less c acting and husking

The weight o-f the t actoi has i*tle effect on the 

quality of the th eshing, but tyi e pi essL es should be low

to minimise damage A numbei of adjacent floo s Ieep the

ti actoi in constant operation When changing fi am one floo 

to anothei , the tracto should ope at= from clod wise to 

anticlockwise in oi dei to pi event a woi n dif+e ential The 

rates of worl epoi ted in Lylon aie with two th eshina

floo s, b4 0 kg/h with th ee th eshing floo s, '->h o I g/h 

with four threshing floois 120 £» I g/h (la una atme, lw^4)

E.B Grain Strippers

Sevei al machines have been developed for stripping 

grain from the head Simple comb st ippe s have been 

developed in which the g ain is detached by mannually 

pulling the head between the finge s of i comb h i e  device 

(Stout , Hf-K)
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£ 9 Cone Threshers

In seeling a high capacity th eshe suitable -fo 

i ice and othe ce eal giains, a nimbe o-f i esea che s have 

ecogni ed the merits o-f a rone shaped th eshing cy Linde 

Fi lliminai y ti xals have been conducted in a numbe of 

rount ies but this type of equipment is not beina 

manufactu ed ( Sti ohman , 1 rif-4 )

S.1© Work Done in India on Threshers

Most of the developments on th eshe s we e talen 

place only fo wheat thi eshing Sevei al p oto types of paddy 

th eshe s we e fab icated and tested at Allahabad 

Agricultu al Institute dui ing 1 h(- s i-ith wire loop type 

th eshing d urns All these th eshei s we e given only ve v 

low threshing efficiency when the paddy c op was havina hiah 
moistuie content (Paul, 1 JK7 )

Seve al models of Iower Faddy Ihreshe s we e 

evaluated Based on these info (nations hiqhe efficient 
powe paddy threshe s have been desiqned and fab icated at 

Coimbato e (Anon, l-*05) These paddy th eshe s we e hiqhly 

suitable foi d y ci ops but inefficient to handle high moist 
paddy.
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A multi ciop thi eshe with asp ba cylinde s and 

concaves had been developed at Ludhiana with an ene av

consumption o-f m (-.1 I WH/tonne of paddy, but not popu la 

among fa me s The IRRI - FAI multi c op th eshei s based in 

the spile-tooth cylinder threshing drum consumed a highe 

ene gy consumption of lb 7 I WH/tonne of paddv Wo I is also 

going on a multi ci op paddy th eshe at Bhopal inco po atinq 

the desi able featu es of a Le- flow and spile tooth 

threshei s (Eas, l^wS)

A high capacity paddy threshe foi usinq tracto 

as the powe souice had been developed at Ludhiana at a le

flow threshing cylindeis The out put of the th eshe was 
epoi ted 1 5 to 2 3 tonnes/h All these esea ch wo Is we e 

car led out on paddy th eshe s to imp ove its th eshinci 

efficiency These imp oved th eshe s -je e also epo ted 

inefficient fo th eshing high noist paddy c op

In 19b7, steam threshe s we e in use in Biha bv 

the Bi ltish plante s, who had factoi ies along the banls o + 

the Ganga They gt ew wheat on wide st etches of eve ine 

land flooded by the iver A th eshe was supplied to the 

Impe lal Agi icultu al Reseal ch Institute, Fusa, by M s  
_Ma shall Sons tr co Ltd , Gainsbo ouqh, which was speciaLly 

designed fo use in India It was built of seasoned teal 

and was mounted on lai ge travelling wheels which enabled it

to be readIy moved f om place to place With a thieshing
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d um 0 b m wide, it required a po table enaine o-f -five hp to 

di ive it The cha acte istic featu e of the th eshe was a 

double- roller st aw choppinq appa atis by which the straf 

aftei leaving the th eshing-d um, was conve ted into bhusa 

In connection with this appa atus, the e was a sepa ate

attachment (supplied as desi ed) fi ed in t ont of the

machine which consisted of a lai ge sifting middle with a 

blowe wot king unde neath, designed intercept any g ain 

which may have passed over with the st aw The th eshe was 

fitted with a self—feeding a iangement, consisting of 

endless canvas onveyors, by which the g ain was ca ried to a 

evolving bai i el fitted with spiles, which with the

assistance of oscillating foris fi ed ove he id, fed it 

evenly into the thi eshing-di um The g ain was delive ed 

into sacls cleaned and g aded into th ee qualities o alI of 

one quality, as desi ed A special d um could be supplied

foi thi eshing othe c ops, such as paddv

This th esher was used fo th eshing -jheat 

ba ley, oats, paddy etc at Fusa The total amount of

cleaned g ain delive ed in eight hou s was 41 to nes (oil

and wood were used as fuel on diffe ent davs The

const uction of coal ave aged 44C Ig, and of wood fg a
day

By the equest of the Cevelopment Ministe of 

Panjab, the fi st pi oto-type powe threshe fo wheat has
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been developed dun ing l^SD at Ludhiana This beater tvpe 

thi esher cai > led out the function of th eshinq, winnowing 

Sevei al models we e manufactui ed in 1JMJ 5 which

1 evolut 1 0 m•*ed the wheat thi eshing in hanjab and 

neighbouring wheat gi owing legions These thi eshe s a e 

populai ly known as Panjab thiesher (Paul, i^hi)

2. 10.1 Sherpur Threshers (Peg-Tooth Type)

As a esult of the intensive esea ch and
development work ca) led out at the Design and Development 

Centie, Allahabad, a peg—tooth cylinde type th eshe was 

developed during l-lf-4— ST This machine had a th eshinn 

cylinder with spikes and an aspn atai fan tD sepe ate the 
Bhusa fron the grain It wo Is on a p inciple sinila to

the one used in the beaten type thieshei , developed ea lie

in Pamjab This design was much moi e compact and mo e 

efficient enei gy utilisation Today it is estimated that 

ovei 7<fl/ of all the power-th eshe s manufactu ed in Pamab

aie those of the peg-tooth cylindei type

In 19F3 the thi eshei s manufactui ed in different
si es and with diffe ent featu es at She pu nea Ludhiana

has now mo e or less completely replaced the 01 lginal
Ludhiana threshei in Fun^ab and is finding wide acceptance

in Rajasthan, Haryana, U F , M F and biha (Ve ma, H77)
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The bull-feed thi eshei in which bundles o-f ci op 

are thrown into a hopper , p ovided ovei the threshina 

cylinder , is now papular with the fa me s , who ca i y on 

custem-thi eshing

A multiciop threshe! I nown as Fusha 4j threshe 

had been developed at IRRI,New Delhi It was opei ated by a 

h p elect i c moto and 5 persons wei e engaged It was 

suitable foi Wheat, Bar ley,Rise,Soi ghum etc It s output was 

Sq/hr It consists of a cylinde of It 15 mm length, a

-concave , a blowei , sieves and an elevato as shown in 

fig S

An all ci op Thi eshe with winnowina attachment had 

been developed by APAU , Hydei abad It is a powe ope ated 

thi esher fitted with ? 5 hp engine and Rasp—bai type di um is 

used It can be opetated by 4 pe sons It is suitable fo 

rice , wheat , sorghum , maice and othe crops Rasp—ba

type of cylinde is driven bv the powe sou ce th ouah L 

belt ai i angement There is a semicn c l lai concave beneath 

the cylindei and a feeding chute in f ont and a covei on 

top By adjusting the cylinde Concave clea ence

diffeient c ops can be th eshed with this th eshei Ihe

threshed ciop is cleaned by the blowing action and clean 

g ain can be collected in the bags ( Anon, 1^7E )
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2.1® 2 Paddy Thresher

A paddy th eshei ope ated by a t hp engine/^ kp 

motoi was designed at TIMAU Coimbato e It s ove a 

lengths, width height and i-eiaht a e 22 mm 02 mm 14-* 

mm and kg (including engine) espectivel It is

sLitable -fo all va leties o-f ice and capacity is h 7c q/h

to paddy The th eshe consists of a feeding chLte i

th eshing drum i-ith i asp-ba s a concave sc een and a

blowei When the ci op is fed the beating action of a^p ba

th esheis, g ain f om the sti aw which is sepa ated bv use ot

a blowei and a sieve The th eshinq and vinno-jing

efficienceis of the th esher a e 4h/ h -P / espectivel/

(S idha an et al l̂ *-2)

A hold-on type paddy thi eshe ope ated n t h  a 2 I p 

moto was designed in KAU, 1avanu Ihe tk eshing d hi is

of wireloop type and its diameter is n Ihe lemth ol

the cylinder is 7^> mm A blowei also is fitted fo 

sepaiating the g ain as shown in fig -* It s capacity i«- 

2f J kg/h at a c op moistc e content ot 21/ (w b) It

threshing efficiency is -*2/ A blowe is p ovided below the 

cylinde to winnow the g ains thieshed and is kept at a 
distance of 4 hc mm f am the cylinder shaft



Fig. 10. TH 8 Thresher
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2 11 Work Done in Abroad

2.11 1 Axial— flow threshers

The -fust pi oto type engine poi^e ed thi ow in IhRl 

avial -flow threshei model TH 7 was designed and tested at 

IRRI Philippines in 1h72 This th eshe was powe ed by a I 

hp a n  cooled gasoline engine It could thi esh 'let padd/ 

and had a thi eshing output of 1 ton of paddy pei hou

The TH 7 thresher had a hiah initial cost and

lacked field mobility during the wet season It was

therefoi e decided to develops a small po table ve sion of an 

axial flow thi eshe with a th eshing capacity of about 4.M

I g/hi and a weight of less than 1» (g This po table

thi eshei TH b was light enough to be ca led into -jet fields 
by 4 opei ato s (f han et alvlw/E)

Fig 1W shows the line diaa am of IKRI 1H a a lal

flow thi esher most commonly used which is having an output
capacity of Gwl - 10 3 3 kg/hi

2.11.2 Manually operated paddy threshers

The mechanical equipment used to mannual 

threshing is the pedal thi eshe that oi lginated in lapan as 

shown in fig 11 dui ing the early stages of mecham ation
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This th eshe is also popula in Taiwan whei e a thieshing 

team of 5-7 men wot k with each machine The e is no cleane 

with this thieshet Tests at IKRI with this th eshei 

indicate an ouput of about j'l—7w ig of paddy pe hoi 

Attempts have been made to int oduce the pedal th eshe in 

othei Asian counti ies Howevei it has not been well 

accepted In Taiwan, an output of 5o-30 Ig/hi was obtained

during ti lal with this thi eshei (A aLlla, et̂  a_l 1 ̂ 7h )

In the Philippines, lai ge Mccoi mic type thi eshe s
ai e widely used fo custom th eshing These th eshe s a e

e^act copies of the old threshers that wei e developed ^ -? 

yeai s ago in Eli ope and Amei ica A majoi poi tion of the

paddy in the Central Luzon area of Philippines are threshed

with these thi eshei s These th eshei s a e belt d iven fi om

-fc.L— -hp ti actor FTC pulley UsLally a ci ew of u-12 men

opei ate these machines, which th esh about 2')-3J tons ot

paddy pei day Because of high th eshing capacity the 

machine is moved often, which lesults in substantial doin 

t ime

\





MATERIALS AND METHOD'S

The design c n t e  la, selection o-f individual 

components o-f the th esher and eype imental p og amme are 
presented in this chaptei

3 1 Requirements

The paddy threshei s available f om the 
neighbouring states at e not accepted by I erala -fa me s 

because of its high initial cost, low efficiency at hiahe 

moistu e level and higher st aw damage

The prima y requ 1 ements o-f a paddy th eshe 
suited to the socio economic conditions of the state a e
1) It should have a minimum capacity o-f S c \ g/h

3.) Initial cost should be as low as possible,

3) The threshe should be simple in construction and could
manufactu ed locally,

4) The th eshing efficiency should be high (g eate thar
pei cent ) ,

5) It shoLId not cut the straw into pieces,
b> Gi ain losses should be minimum,

7) Cost o-f threshing should be low,
8) Easy and safe ope ation,

3) Seed damage shoLId be minimum,
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15) The components of the thi eshei should be detachable

and maintenance should be easy,

11) The thi esher must be dui able and eliable,

IE) The grain winnowing -facility should be the e alona

with the thi eshei ,

12) The winnowing e-f-ficiency should be gi eater than 8b

pei cent ,

14) The laboui reqiu ement should be as low as possible

and

15) Fower consumption should be as low as possible

keeping the above i equirements in mind, outline o +

the technical pi ogi amme (plan of study) was made as follows

a) A Paddy thieshei with diffei ent thieshing systems is

fabricated and operated at vai ying crop conditions

such as length of the ci o p , density of the c op,

variety of paddy, matu ity of the crop, moisture 

content of the ci op and time of thieshina afte 

harvesting

b) Thieshing efficiency, winowing efficiency and c op 

handling efficiency at high moistue paddy c op is 

detei mined foi the available thieshers as per RNAM 
test code

c) The thresher parameters such as method of th eshing,

pei lphei al velocity of the lotating components, 

combination of different threshing systems with 

mcorpoi at ion of new threshing elements is studied to
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optimise the co i ect conbination o-f the pa ameto s 

-fo maximum ef-ficiency 

d) Based on the results a new threshinq system is 

fabi icated and tested foi high—moist paddy c op

3 S. Limitation o-f available paddy thresher

Field evaluation of the available paddy th eshe s 

namely 7 5 hp flow through rasp-bar type , and S hp a la 

flow spile-tooth type thieshe s wei e taken ip at h CALT fai m 

Tavanui as well as at the farme s fields a olnd Tavani 
F om the field obseivations , the a lal flow spile tooth 

threshe ( TH S Model ) gave bi ol en st aw and as such it -jas 

not accepted by the local fai mei s

Fi om the trials it was found that the asp ba 

paddy thi eshei ( bBI Male ) gave acceptable pei fomance fo 

dry and short paddy crop When the crop length and the 

moisture content incieased beyond some limit choc!ing of the 

crop in between the cylindei and concave was obseived the 

long paddy c op has shown a cha acte istic of winding a ound 

the rasp-ba cylindei and thus needed fu the modification 
The obseivations f om the trials we e recot ded alonq with 

the limitations of the threshe s fo opei ating in the 

fai mei s field
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3.3 General Layout and Details of Threshing

The newly developed thieshers has the following

l nits

1) Threshing Cylinder

3) Cylindei Cove and Fi ame

3) Blowei

4) Prime move)

5) Powe Transmission System

3 4 Threshing Cylinder

Four types of threshing cylinders are fab icated

and tested

a) Rasp-bar Type Cylinder

b) Spike-tooth Type Cylindei

c) Spiral Type Cylindei (Single dnectional)

d) Spu al Type Cylindei (Double directional)

3.4.1 Rasp-bar Type Cylinder

The cylindei is made by fitting S M S  ings of 

bmm thicl and 55 mm width at both ends The rings are 

covei ed at the ci cumfe ence with M S sheets of H  gauges 

and it is closed at both ends with the same sheets Th ee 

nos of i asp-bai s ai e fitted on the ci cumfe ence at equal 

distances The cast iron Rasp bars are fitted on the
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Plate I Rasp-bar Cylinder

Plate II Spike-tooth Cylinder
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ci cLmfei ence on channel o-f 55 mm wide, £} mm heiaht and 

mm thict

The shaft passed th ough the cent) e of the d Lm is 

bl 2> mm long and £5 mm diametei The distance between

centi es of the bearings is 3-<5 mm The effective d Lm

diametei is 340 mm and length of the drim is mm The

width and height of the hasp ba a e 45 mm and 3d mm

i espectively The length of the d Lm is made in sLich a wav

that one paddy shieve can pass throigh easily Line mo e 

i ing of the same si-'e as that ot ings a e fit+eo at the 

centi e, to support the Rasp ba All the ings ai e

s l ppoi ted by i e-mfoi cing rods Since the asp-ba s a e 

bolted on the cn c l mfei ence ( fig IS ) , it is easy to

eplace when it is woi n out Slots a e p ovided at the

shaft end to accomodate the pulleys fo powei t ansmission 
and beat ings a e also pi ovided at each end of the sl ift 

(Plate I )

3.4.S Spike—Tooth Type Cylinder

The construction of the Spit e-tooth cylinde is 
made vei y simple as follws Th ee ings of mild steel (31 5 

mm width and 4mm thict ) having £15 mm diamete is made L)n 

the ci) cumfei ence of the i ings five M S flats (S^ mm width 

and 6 mm thict) are bolted at equal spaces Bolt si e is 

1-* mm diameter, and 40 mm long The i ings ai e welded to
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Cylinder
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the bushes provided through suporting rods o-f IS mm diamete

rods The bushes ai e spot welded duectly to the sha-fts to
\

make the construction easier The bushes ai e made from M S

pipes of Sb mm I D and 34 mm 0 D The length of the bushes

are 3® mm Seven spiles are fitted on each of the

circumfei entlal flats, at equal distances The spiles a e 

made of 3 mm dia M S rods, thieaded foi a lenath of 3b mm

for tight fitting The length of the thread is made Longe

to adjust the concave clearance The clearance may be

adjusted to 5!) mm by loosing and i e-fitting the nuts The 

total length of the spike is 8® mm The length of the diun

is 35® mm Two beai ings ai e p ovided at both ends of the

drum The centre to centre distance of the bea ings are 

mm and the shaft length is blw mm as shown in fig 13 and

Plate II

3.4.3 Spiral Type Cylinder (Single Directional)

In this cylindei thi ee lows of spuals a e fitted

in the same direction The fab ication of the di um is as
follows All the thi ee i ings of 565 mm diametei is made

from M S flat of 31 5 mm width and 4 mm thicl It is

welded to M S  bushes of 3<s mm long having Sb mm I D and

34 mm 0 D thi ough suppoit pipes (Mild Steel pipes 51 mm

0 D, 3 nos) The i ings ai e connected by b nos of M S flats

of 55 mm width and t- mm thicl The flats and ings ai e



S,%/e o,r<° c t|l°nm
sPir<tj

Cy!>nd0r



1
5 6

I



Plate III Single Enectional Spiral Cylinder

Plate IV Double Di ectional Spiral Cylinder





Plate V Construction of Spiral Cylindei
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I
bolted by IP) mm M S  nut and bolts Ihe spi als a e

connected through the one -flat and opposite ends holes o + 

adjuscent -flats as shown in -fig 14 Fo making spi al d um 

the M S flats of 31 1=7 mm width and 4mm thicl a e bended in

to spu al foi m ( 2  Nos fo each t ow) M S ods of  ̂ mm

dia and 4tr mm length are welded at a distance of 12 mm on

the top spi al flat as shown in the fig 14 The const Lction

of the spiral cylinder is shown in Flate V One spiral flat 

is welded on the othe giving a gap on one side to met ease

the efficiency of the drum The length of the d um is 32
\

mm The cent e to centre distance of the bea ings is

395 mm and the shaft length is Flo mm ( Plate III )

3.4.4. Spiral Type Cylinder (Double Directional)

Here double directional spirals ate p ovided 

atound the cylinde Three numbets of cloclwise spirals and 

three numbets of antl-cloclwise spi als are provided as 

shown in fig 15 These spit al shaped asp - ba s a p 

e<pected to give a Lnifotm load ( Flate IV )

3.5 Cylinder Shaft

The cylinder shaft diametei is 25 mm and length is 

610 mm V-pulleys of diffe ent diameters of 7b mm, ^2 mm 

1®1 mm,127 mm, l^S mm and 204 mm, a e fitted on both ends 

to get diffe ent speeds foi cylinde and blowe fot testina
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One end is connected to the prime move) and other end to the 

blower. The shaft is fitted to the frame th otgh ball 

beat ings and casings The design of the cylinde shaft is 

shown in Appendix I

3.6 Bearings

The Ball beai ings No 12©b I type a e used The
beat ing cone is fitted to the shaft th) OLgh an adapte
sleeve provided with a loci washer and nut This

at ) angement males the fitting easiet The bearing is fitted 
tight to the shaft by tightening the sleeve nut The outei 

part of the sleeve is having tape) which meshes the inside 

taper of the bearing cone The outside diameter of the 

bearing is 62 mm and 16 mm thicl

3.7 Concave

During operation, the chai ge is fed to the

th)esher cylinder, which run at a speed g)eate) than that of

the plant mass, strile the latter and thresh out part of the 

grain Simultaneously, the d) um tal'es up the mass d) aws it 
through the gap between the spile oi rasp-bar and the 

concave (Beate) >. B)ain is threshed out during this piocess 

(Klenin et al 19S5)

The concave provided for the thresher has the



Plate VI Concave
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length o-f 320 mm It cove s about the one thi d of the 

cylinde circumference Five numbers of M fa flat ot 31 nn 

width and 6 mm thicl ai e kept at equal distance Rods of

3 mrr diamete ai e fitted on the flats cross wise to the d um

a is at a distance of w mm as shown in plate VI

3.8 Cylinder Cover and Frame \

The side covers and top cove of the th eshing

_d um is made of 16 gaLge G I sheet A feeding t ay of 14

gauge B I sheet is piovided foi feeding the c op On the

top of the tray a net made f om 4 mm ods is put to mal e 

the feeding comfortable The t ay and covei p events the 

rotating cylinde to d aw the feeding hands accedently The

t ay is fitted to the side covei of th eshing cylinde bv

nut and bolt of 6 mm dia The side cover of the cylinde is 

ficed to fiame In the eai side of the machine a long

guiding Cover is p ovided which p event the st aw at g ain 

escaping outside

The whole fi ame is made of angle l on of diffeient 

s u e s  The bottom fi ame is made of angle iron of size 4 mm 

x 4<. mm x 6 mm The side fi ame is made of mm ^  mm > f- 

mm angle l on and 4b mm x 4b mm x bmm angle iron The 

centi e angle l on is stronge (cr5 mm ■: 5C mm v h mm) , since 

the beat ing covei s a e fitted on them fo the thi eshing d u n





Plate VII Details o-f Blower





62

T ig  17 Pow er T rin sin iss ion  System



61

in t ansportation The ove all diamension of the machine 

has a height of 1E2j mm, width of bOw mm and length of 

mm The line diagram of the Proto—type theshe is shown in 

fig lf-
\

3.9 Blower

A blowe is pi ovided below the cylinder to winnow 

the g ains f om st aw , chaff and dust The centei to cente 

distance of the threshing diurn shaft and blowe shaft is 

kept about 42 0 mm apa t The blower fan consists of fot

blades made of M S sheet of 17 gauge, Efe17 mm Iona and * nm

width The blades a e bolted at both ends with the anale 

iron of 15 mm y I17 mm x 3 mm si_e The angle i on is welded

on a bush which is welded on the blowei shaft The si e of

the shaft is tal en as 25 mm dia as the same si e of drum

shaft This makes easy of eplacing diffe ent pulleys fo 

geting diffeient speeds at the time of testing of the M/c 

l e the pulleys of thi eshing d urn and blowe can be mutualv 

changed Beareings of No 12<J»- \ ai e fitted at each end of

the shaft At one end of the shaft, pulley is connected to 

tale power f om d urn shaft ( Flats VII )

The blowe casing is made o-f b 1 sheet of 1/

gauge It is made of twQ half po tions which a e connected

by nut and bolts of 35 mm long and h mm diamete (.t- Nos on

each side) The sue!ing of air is fi om the openings
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pt ovided on both sides o-f the side cove s The blowe 

exhaust opening si7es ai e 240 mm length and bt> mm width The

blowei is connected to the fi ame LSing M S flats of mm

width and b mm thicl at top and bottom ot the cove

3.10 Prime Mover

An A C Th ee Phase, blect ic moto of one B H P

with 1440 R P M is connected as pi ime movei It is

connected on two wooden pieces of P U  mm long, Su mm width 

and 4 0 mm thicl and slots a e pi ovided fo admsting the 

moto belt

The powe eqLired foi th eshe is meast ed bv

using a watt-mete and acco dingly one R H F moto -ias

selected The powe consumption without load and blowe wa^

measured as BOO W and it was 2 5 ) W with load and without

blower The powei consumption fo blowei alone was measu ed 

as 25 watt which was measured by a watt mete

3.11 Power Transmission System

The power transmission system consists of V

pulleys and belts of B Section The powei is talen f om the 

motoi to the cylinde and f om the cylinde to the blowei as

shown in fig 17 The dimensions of the pulleys a e selected

to get the i equired i p m The pulleys used for powe

63
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transmission system ai e as follows 

Pulley Liameter ( mm )

7b

H2

lwl

127

1^3

di)4

Qu antlty 

2 
1 

2 

2 

1 

1

The motor pulley diamete is tJ mm The dimensions are 

calculated from the following fo mula,

where
N ,

N| = i p m  of the driving shaft \

= requird p m  of driven shaft 

Dj = diametei of pulley on driving shaft 

= diametei of pulley on driven shaft 

Motoi pulley diamete is 60 mm The length of belts 

calculated from the fallowing foi mula

a e

o2
I = 2d + 7T (i +r, ) + ( t. — i , )

d, 1 __p>
d

where, I = length of belt

d = distance between the cente s of the d lvina and 

di iven shaft 

rf radius of the pulley on the d ivinq shaft

r^= ) adius of the pulley on the di iven shaft



Plate VIII View of the Proto—type Thresher





3.IS Experimental programme
f I
I *Field tests were conducted to study the threshing 

eff lciency, winnowig efficiency and crop hadling efficiency 

of high moist paddy ci op. Paddy thresheis with diffe ent 

threshing systems were operated at varrying crop conditions

such as length of the crop, density of the ci op ,vai lety of
4 i

paddy,maturity of the crop, moisture content of the crop and
t

time of threshing af ter jhai vesting .

The threshing parametei s such as method of 
threshing, pei lpheral speed of the >otating components 

combination of different threshing systems with 
incorporation of new threshing elements were studied to

Ioptimise the correct ^combination of the parameters for
y

maximum efficiency.
? I
* 1I )> IfBased on the results , a new threshing system is

fabricated and tested for high moist paddy crop
*

Tests were conductd ising the paddy varieties
* w ^Ti iveni , and Annapui na pof three diffei ent seasons The

tests had done at different r p m of the threshing* i I
cylinder obtained by?usiqg diffei et sizes of pulley as

p
shown in tables The viewtfof the Froto-type thresher 'is

I i 'shown in Plate VIII £ if
X
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The level of moistu e contents of the c op sed
fo testing we e IE 1/ (w b) , 13 3/ (w b) , H  l_/ ( b;
El 1/ <w b) , 35/ (w b) which was done in th ee seasons a-̂  
follows

a) Mundalan l e second (winte ) c op 
(septembe / Qctobe to Decembe / lanua v)

b) Finja - Thi d (biirnne ) ci op 
(Decembe / Tanuaiy to Ma ch / Ap xI>

c) Virippu - F n  st (Autumn) crop
(Ap ll / May to Septembe / Uctobe )

The vai ious pe lphe al v e l o c i t y  of El E If- 
IE f-5 and 1 0 BJ m/s w<=re utilised fo the stLdv bv leepinq
the r p m of the cylindei as IE , t£ , 7 J and f-

A Inown weight of 1 1g c op wei e talen each time
Three bundles (app o imately equal) were p epared ard piled 
nea the th eshe One pe son fed the bindles continiotal>
to the machine and the two persons we e enqaqed fo 
suppling the bundles, and i e m a v m g  the g ains cominq f am 
th esher The thieshing time to each test m  was eco ded 
Th eshed grains wei e collected Unthteshed brot en ea heads 
we e sepei ated from the giain The unth eshed earheads fi om
the th eshed bundles also we e collected These a e
seperately threshed mannualy, cleaned and weighed Ihe fully 
cleaned giains and partily cleaned gi ains we e collected 
seperately and weighed The above p ocedu e
was repeated and three lesults of set we e i eco ded fo all



Plate IX Experiments undei P oto—type Thresher

Plate X Expei ments under Prato-type Thi esher
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the combinations of cylinde speed and moistui e content of 

the crop

The threshing efficiency, winnowing efficiency , 

ci op handling efficiency and feed 1 ates wei e calcLlated fo

each time and tabulated G aphs were also ploted to study 

the effect of pei iphei al velocity and moistui e content on 

thieshing efficiency and capacity The e pei 1 nents unde 

pi oto-type th eshei ai e shown in Plate IX and Plate X

3. 13 Calculations

From the analysis of samples the total giain 

input, threshing efficiency, winnowing/cleaning eticiencv 

and crop handling efficiency were calcLlated as follows ,

a) Total g ain input,

A - B + L + D

where A = Total giain input pe unit tine by weight

B ~ weight of threshed grain (whole and damaqed a a m )  

pei init time collected at the main g a m  oitLpt 

C Weight of threshed g r a m  (whole and damaaed a a m )  

pei unit time collectd at all outlets e cept tor 

m a m  gi a m  outlet 

D = Weight of ynthi eshed giain f am all oitlets pe 

unit time
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b) Pe centage of Lnth eshed g a m

H/A X 100

Whe e H = Weight of unth eshed g a m  pe unit time at al L 

out lets

c) Threshing efficiency = iw pe centaae of Lnth eshed grain

d) Cleaning efficiency - I/T X I  i>

whe e I = weight of whole gi a m  pe unilt time at the main

g ain outlets

J ~ weight of whole mateilal pe unit time at tle main

outlet < RNAM, 1933 >

e) Crop handling efficiency

= X/Y

where X = Actual c op handled le total f om all outlets 

Y = Theoretical ci op handled 

A q n M
_______  AC

where A  q = quantity of plant mass ted by each beate

n — r p m of beate

m = numbe of beate s ( I lenin et al 1 )

3.14 Power Requirement

The threshing action of the d Lm on the plant ma^s 

is accompanied by i epeated impact on the latte and its 

deformation in the interspace of the d im and the concave
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The total tangential foi ce on the beate s 01 spikes on the 

drum consists of the impulse fo ce F ( and the e tensive 

foi ce P

F = P + F , (1 )I oL

The fo ce P ( may be dete mined by equating the

impulse foi ce F with the change in momentum of the plant

mass, that is,

P A t = A q < - u , )
01 p = q ( u - u ) ----- ( 2 )

I

where q = the feed l ate of plant mass, Ig/sec 

t - the du ation of impact S

q the quantity of plant mass which suffe s 

impact, k g

u — the speed of tk e plant afte impact n/s 
°c

u | — the speed of the plant mass befo e impact m/s

The foi ce F accounts fo the esistance to 

shifting of the plant mass and it can be app o imated by 

mak m g  it p opo tional to the total esistances at the d um 
pe iphery F ,

le P _ - fp   (3)<£• l

where f = proportionality coefficient called wea 

coefficient 

substituting P̂  and P^ in equation (1)

the
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we have P = q ( — u ̂

(1 - f)

(Henin et al Ih B17)

Arnold and Lai e (1WA4) repol ted that the powe 

requirement for thi eshing deci eased substantially as the

cylinder diametei was increased from ^ nm to _3 mu b t

dec eased only slightly between 533 mm and t-Ob mm

3.15 Performances evaluation

Yepnei et al 1W7S i epo ted that the pi ima y 

-perfoi mance parametei s of a thrushing unilt are the percent 

of seed detached fi om the non gi ain pai ts of the plant and 

the pei cent of seed that is damaged Two additional 

pai ametei s which effect the pe formance of the sepa ating 

and cleaning units ate the pe cent of seed sepai ated through 

the concave gi ate and the degi ee of bi ealup of the straw

Most of the seed damages occurs in the threshing 

unit, pi llmai lly because of impact blows i eceived dui ing the 

thi eshing process Seed damage may be visible on it may be 

intei val the latter type being detei minable only by 

geimination tests on with special insti Lments The

significance of seed damage depends upon the intended l ~,p

for the seed or grain The Safty piecautions, Pre operating



71

pi ocsdu e s , Operating the engine, Maintenance and service 

and storage of the th eshei a e given in Appendi III, IV 

V, VI and VII lespectivly

3.16 Effect of operating conditions upon cylinder loss

and seed damage

f epne et al (1^7o) identified that the tl eshina 

effectiveness is elated to

a) the pe lphe al speed of the cylinde

b) the cylindei concave clea ance

c) the number of times the mate laL passes the concave

d) the numbe of ows of concave teeth used with a spil e

tooth cylinde

e) the type of ct op

f) the condition of the crop in te ms of moistu e 

content and matL lty

g) the rate of which mate lal is fed into the th eshe

Threshirg varies widely with d i H e  unt r op an 1 
conditions Borne small seed c ops such as the clove s a e 

very difficult to thi esh, where as bai ley and wheat a e 

generally easy to thresh Reducing the st aw moistue 

content imp oves th eshing , (Ai nold lyi-4)

Cylinde speed is the most important opeiating 

_pan amete in i ega ed to thieshing flooi and seed damage
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Increasing the speed ieduces the cylinde loss bit ma> 

substantially inc ease damage Susceptibility to daiaae 

vai les gieatly among different c ops

In gene al seed damage met eases as the seed

moistL e content is educed (lepnei srt _a_L i\R7B)

Reducing the cylinde concave clea ance tends to 

-redice cylinder losses and 1 net ease seed damaqe but the 

effects a e generally gathe ed athei small in compa isiot

with the effects of inc easing cylindei s^eed

Inci easing the non-g a m  feed i ate inc eases

cylind losses Inc eased feed ate tends to edice seed

damage, although the effect is usually small

3.17 Effect of operating conditions upon straw breakup

and seed separation

Increasing the cylinde speed and dec easina the 

clea ances causes mo e seed to be to ced th ough the g ate 

Increasing the cylinde speed males the laye of mate lal 

between the cylinde and concave loss dense and dec easina 

the cleai ance males it thinne Increasing the feed ate

males the laye moi e dense and substantially ieduces the 

amount of seed opeiation
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Neal and Coope < 1 -* / J) found in laba atory tests 

with paddy that the pe centage sepaiation th ouqh the 

concave gi ate with a c oss-flow rasp-ba cylinde was sicod 

f om 7£/ to ^0/ when the non giain feed i ate was doubled

The amount of straw bieatup is influenced by the 

I ind of c op and it s maturity St aw b eat up inc eases as 

the material becomes di ler and is 1 nc eased if cylinde 

speed is inci eased Reducing the cylindei— cr»m_a p

clea ances geneially has no great effect on st aw b eal up

The increased sepa at ion p obablv accu ed because 

of the highe percentage of chaffy matei lal p esent in the 

non-g ain matei lal that had the highe g ain/non giain 

at 1 0





RESULTS AND DISCUSSION

The lesults of -field studies cinducted to -find out 

the limitations of the crop conditions foi the available 

paddy thi eshei s as well as to decide the optim m th pshe 

peramete s and the economics of the paddy threshers a e 

pi esented and discussed in this chapte

4.1 Limitation of TH 8 thresher

The dimenion of the a lal flow spile tooth <1H 

paddy th eshei is 1:#* cm length, 15 cm width and 173 cm 

heiqht The weight of the th eshei is 4k5 la It needs a 

pair of bullocls, power til let , tractor o a jeep to 
t anspo t f om one fa m to anothei The avallabiIlIty o

the ti anspoi t facilities and the oad condition in th«= stntr
leads a p oblen tat its mobility

The opeiating cost is Rs 5//1 and tie output o +

the pady thi eshe is 30 — 1 Iq/hp which is conpa ative
less

In lerala along with paddy the sti aw also + etche<= 

a good i etui n ft om the paddy cultivation and a=j sur 

distroying the sti aw will not be accepted by th<=» fa me s 

But the TH S paddy th eshei delivet s only the b oken sti a m



These limitations possessed obstiuctions to popt.LT l^a-tior 

of the threshei

4.E Limitations of rasp-bar thresher

The dimension of the <SBI mate) asp bi pada

thresher is ^ 4 o cm length, IE) cm width and 1>U rm height

It needs a 7 5 hp motot ot b hp engine t- om the t lals th

following observations wete made

1 Due to its bultness the tt anspo tation in the ta n

roads of Lerala is difficult 

E Availability nf pan nt bi 1 Loci s , powe t i I Le.

tracto ot jeep foi transpoi tat ion is di-Hi l It i d  

cost Ile

3 Fo noi mal di v and shoi t c ops the th esher is found

suitable When the ci op is ha vested immediately afte

or during the i a m  the moistui e content of the whole 

ci op is found at highei side This leads to chocki q 

during threshing

4 Around It- per cent of the paddy st aw was b ol en as it 

was subiected between cylinde and concave clea ance 

and by the beate drum

5 The paddy c op having length more than f-y cm was found

to wound aiound the cylinder, causina considerable 

dec ease in the efficiency The oitput/hp wis found to 

be 1 ! Ig It needs a minimum of b Labou p s to

opei ate the thi esher
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The above limitations of these two th eshe s a e
to be ovei come foi papula) ising among the +a me s of I e ala

These highei hp threshers are scitable only to the g o lp 

fa) ming systems o) fo) hi ina system th ough mdividials o 

co opeiative societies

The p ototype paddy thresher which has been

designed and fab)icated was intended to eliminate the abo p 

limitations, so that it can be popula lsed fo) the common 

fa) me) s m  the state

4.3 Limitations of hold on type pedal operated paddy 

thresher

lhe studies conducted on the hold on type pediL

ope ated paddy th eshe) s i eveal the followina

1 The output pe labour is low and hence substantial
i eduction in laboui i eqLn ement is not possible 

d The crop length of the traditional paddy va leties a

longei and holding the long paddy bundLes fo complete 

emoval of grain is found ve y difficult by fa me s 

□ Zwai f va> leties of paddy o o p s  ai e also difficult fn
holding and th eshing when the c op Lenqth is less than 
3ft cm

4 When lot of gi een matter is pi esent in the c op the

thi eshing efficiency is i educed conside abLy
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4 4 Performance of proto-type thresher

I
f The tests we e conducted on the p oto type

th eshe to study the efficiencies of th eshing wirno inti 

cleaning, ci op handling capacity of the th eshe , at 

diffe ant moistui e level of the c op at the diffe ent 

pe lpheial velocities of the cylinder Foi all the studies 

the cylinde concave clearance has been I ept the =-tiip as I 

mm at the ent ance, lb mm at the thioat and El mm at a t  

let Va lous c op conditions such as length of the c op

g a m  crop i atio, variety of the ci op time of th eshing

aftei ha vesting etc were also conside ed The th e s h m g

efficiency, capacity, winnowing efficiency cleanina 

efficiency and crop handling efficiency were also found out

4 4.1 Effect of peripheral velocity on threshing

efficiency with rasp-bar cylinder

The ci ops of thiee seasons wei e tested with the

crop moistui e content of 12 1, 13 o H  2, dl 1 and 31- per

cent The effect of pei lphei al velocity of the asp-bi 

cylindei at IE 1 per cent moisture content (w b) was studied 

and the values are given in table E lhe pe lphe al 

velocity taken wei e El 7 E , It 51, IE be and It 8< m/s

When the pe lpheral velocity was low the thi eshing eff icmcy

is also found low (87 5/) The maximum efficiency of wu f- 

pei cent was found out at pei iphe al velocity of If- 51 n/s
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Tabic S Test Results at a Moisture Level of 12 1 per cent (k b) for Rasp bar cylinder

SI
No

Test
Ik)

Peripheral
Velocity
(e/sec)

Ut of
crap
(kg)

Tie®
(s)

Threshed
grain
(kg)

Unthreshed
grain
(kg)

Threshing efficiency (X) Output (kg/h)

Each Average Each average

1 1 21 72 10 77 4 900 0 520 90 40 253 41
2 2 21 72 10 76 4 925 0 529 90 30 90 40 258 35 252 50
3 3 21 72 10 79 4 875 0 516 90 42 245 66
4 1 16 51 10 % 5 000 0 500 90 90 225 00
5 2 16 51 10 91 5 067 0 533 90 50 90 60 221 30 222 00
6 3 16 51 10 93 5 105 0 560 % 40 219 30

7 1 12 65 10 89 4 750 0 796 % 68 209 57
8 2 12 65 10 84 4 770 0 7% 86 70 87 50 238 54 221 00
9 3 12 65 10 93 4 770 0 826 88 13 215 07
10 I 10 80 10 102 5 200 0 540 89 64 202 48
11 2 10 80 10 106 5 210 0 537 90 05 90 00 195 18 202 00
12 3 10 80 10 99 5 190 0 538 90 40 208 29
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Table 3 Test Results at a noisture of 13 33 per cent (h bl for Rasp-bar cylinder

SI
No

Test
No

Peripheral
Velocity
(1/5)

Ht of 
crop 
(kg)

Tise
(s)

Threshed
grain
(kg)

Unthreshed
grain
(kg)

Threshing Efficiency (X) Output (kg/h)

Each Average Each Average

1 1 31 73 16 63 56 5 166 0 3386 95 53 366 5
3 3 31 73 16 66 56 5 660 0 1960 96 34 96 36 367 6 367
3 3 31 73 16 63 66 5 366 0 1565 97 68 317 5

4 1 IS SI 16 63 66 5 366 6 1333 97 53 365 0
5 3 IS 51 16 63 36 5 156 6 1435 97 31 97 46 3% 0 368
6 3 IS 51 16 61 66 5 160 6 1468 97 31 310 0

7 1 13 65 16 59 66 4 966 6 6836 98 33 368 5
3 3 13 65 16 63 35 5 366 6 6813 98 46 98 46 369 5 309
9 3 13 65 16 67 87 5 666 6 6841 98 38 369 0

10 1 19 86 16 63 13 4 966 0 1566 97 03 388 0
11 3 16 86 16 63 69 5 666 0 1666 98 60 97 56 391 0 396
13 3 16 86 16 64 66 5 656 6 1310 97 66 391 6
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Table 4 Test Results at a Histure level of 19 £ per cent (h b) for Rasp bar cylinder

SI Test Peripheral Ht of Tibs Threshed Unthreshed Threshing Effieciency (X) Output (kg/h)
No No Velocity crop (s) grain grain

(■/s) (kg) (kg) (kg) Each Average Each Average

1 1 El 7E 10 60 5 4 550 0 E61 94 57 E79 5
E S El 7E 10 6£ 7 4 600 0 E60 94 65 94 60 E79 0 380
3 3 El 7E 10 61 0 4 500 0 354 94 55 SI 5

4 1 16 51 10 68 0 4 B00 0 £87 94 36 E70 0
S E 16 51 10 67 0 4 775 0 E39 95 31 95 80 369 0 E70
6 3 16 51 10 66 0 4 8E5 0 10E 97 93 E71 0

7 1 IE 65 10 75 0 4 300 0 979 8E45 E54 5
S E IE 65 10 7£ 0 4 E70 0 841 83 19 8£ 30 E555 E55
9 3 IE 65 10 75 8 4 330 1 009 81 10 ES5 0

10 1 10 8e 10 73 0 4 E00 0 860 S3 00 E49 0
11 E 10 80 10 70 5 4 000 0 880 81 96 8E 9E £49 5 £50
IE 3 10 80 10 70 0 4 100 0 790 83 84 SI 5



81

Table 5 Test Results at a Moisture Level of SI 1 per cent (h b) ter Rasp-bar cylinder

SI Test Peripheral Ht of Ties Threshed Unthreshed Threshing efficiency Output (kg/h)
No No Velocity crop (s) grain grain ------------  --------

(■/sec) (kg) (kg) (kg) U) Each average Each average

1 1 ai 7E 10 7E 34 4 800 0 586 89 10 868 0
s E ai 7E 10 71 00 4 750 0 577 89 16 89 00 870 0 870 0
3 3 ai 7E 10 78 13 4 850 0 600 88 99

CTJ 0

4 1 16 51 10 % 57 5 600 0 341 94 E7 E59 0
5 a 16 51 10 88 83 5 570 0 358 93 96 94 ae E59 5 860 0
6 3 16 51 10 88 03 5 630 0 389 94 Xa

 
—

1

861 5

7 l la 65 10 78 78 5 800 0 360 93 53 854 85
8 a IE 65 10 78 17 5 160 0 350 93 64 93 50 853 75 855 0
9 3 IE65 10 75 65 5 840 0 360 93 57 857 00

10 l ie 80 10 81 00 4 950 0 490 91 00 841 50
11 a 10 80 10 88 50 5 000 0 OTv 90 90 91 15 840 00 840 0
IS 3 10 80 10 85 70 5 800 0 480 91 54 838 50



Table 6 Test Results at a Hoisture Level of 35 per cent (h b) for Rasp-bar cylinder

SI Test Peripheral Ht of Ties Threshed Unthreshed Threshing efficiency Output (kg/h)
(to No Velocity crop (s) grain g r a i n ------------ ----------

(■/sec) (kg) (kg) (kg) (X) Each average Each average

1 1 El72 19 3899 2609 9 159 91 59 2695
s E 21 7E 19 3525 2499 9 179 91 75 91 5 2625 261 9
3 3 El 7E 19 3799 2509 9 169 91 25 2600
4 1 1651 19 3799 2699 9299 91 99 2545
5 2 1651 19 35 15 2309 9 1% 9290 92 0 2550 2550
6 3 1651 19 3425 2259 9 189 9399 2555

7 1 IB65 19 3999 2475 9245 91 99 2500
8 E 1265 19 3999 2590 9259 91 99 91 15 2545 2520
9 3 1265 19 3699 2699 9249 9154 2515

19 1 1989 19 31 59 1989 9 159 9250 2435
11 2 1989 19 3299 1990 9299 91 50 92 9 2450 2450
IE 3 1989 19 31 75 2999 9 175 9299 2465
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The ma<imum efficiency is not within the acceptable limit 
This is because of the reason that the crop moistu e content 
is only 12 10 pei cent Instead of gi ain sepai atinq f om 
the ea heads the ea heads ai e bi ol-en into pieces and is 
delivered reducing the threshing efficiency

When the moistui e content of the ci op was 13 o pe 
cent (table 3) , the maximum efficiency as -»G 1/ was at 
pe lphei al speed of IB £5 m/sec Highei pe lphei al velocitv 
<21 72 m/sec) had only redLced the threshina efficiency 
O b  3/)

Tha maximum efficiency of Hu m  amona all the 
moistui e content and pei lpheial velocity combinations we e
obtained

From the table 4 , it is obse ved that the hicUe 
moistui e content of the ci op (If 2 pei cent) with varioLs
peripheral velocity had not improved the th eshira 
efficiency The maximum efficiency of f5 0 pe cent at O  c 
pei cent (w b) moistui e content is obtained at the 
peripheial velocity of lb 51 m/sec

The observations taFen at 21 1 pei cent and 3b pei 
cent moistu e content at vat ious peeriphe al speeds onlv had 
the threshing efficiency between S3 and 35 pei cent (table 5 
and 6) When the moistei content was highei (35 pe cent)

V
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the maximum et-f lciency was found at only to be He. pe cent 

and slight 1 no ease in the feeding ate accele ated the 

chol ing

When the moisture content was increased f om 

13 33 per cent to 3cr pei cent the ma imum efficiency was

i educed fi om AG 4 per cent to r* 1 per cent in the case of

i asp ba cylinde s at the pel lpheral speed of IE f-h m/sec 

Hence the rasp bai cylindeis a e p efe able at lowe 

moistu e levels aiound 13 pei cent ( fia lu ) with a

cylinder periphei al velocity of IE m/sec

The maximum output (3o-i lg/h> was also found to be 

at lesse moistun e contents when the cylinder pe lphe al 

speed of IE m/sec It is noticed ( fiq Id ) that

increased in the moister content i educed the output ol th 

asp bai thi esher n i espective of the pei iphei al velocities

4 4 E Spike Tooth

The rasp-ba cylinder was eplaci=d with a =;pil e 

tooth cylindei which was fab icated as given in 4 E 

teeping the cylindei concave clearance as same 1 he trials 

wei e taken at va i ou s cylinde pei lphe aL vel jntv a d 

moister contents At IE 1 pei cent and 13 3 pe cent

moisture content maximum efficiency was ecorded as df- pe 

cent (table 7 and C) at 16 51 m/sec pei ipheieal velocity



Table 7 Test Results at a Moisture Level oT 12 1 per cent (h b) for Spike-tooth cylinder

SI Test Peripheral Ht of Tiae Threshed Unthreshed Threshing efficiency Output (kg/h)
No No Velocity crop (s) grain grain ------------  --------

(•/sec) (kg) (kg) (kg) (X) Each average Each average

1 1 21 72 10 6260 3860 0300 9300 23900
2 2 2172 10 6570 3980 0400 91 00 92 00 24000 24000
3 3 2172 10 6500 4000 0350 9200 241 00

4 1 1651 10 8500 4950 0490 9050 23000
5 2 1651 10 B550 5000 0500 9100 91 00 23150 23050
6 3 1651 10 8900 5200 0480 9150 22950
7 1 1265 10 7470 4200 0380 9170 22050
e 2 1265 10 7360 4 100 0390 9131 91 50 21950 22050
9 3 1265 10 7640 4300 0400 9150 221 50
10 I ie80 10 8830 4900 0520 9050 221 00
11 2 1080 10 8900 4925 0529 90 10 90 00 22050 221 00
12 3 10 80 10 % 50 4875 0576 8940 221 50



Table 8 Test Results at a misture level of 13 33 per cent (h b) for Spike-tooth cylinder

SI Test Peripheral Ht of Tine Threshed Unthreshed Threshing Effieciencyl)!) Output (kg/h)
Ho Ho Velocity

(■/s)
crop
(kg)

(5) grain
(kg)

grain
(kg) Each Average Each Average

1 1 El 7E 10 79 50 5 E00 0 300 94 50 249 00
2 E El 7£ 10 73 90 4 800 0 340 93 50 94 00 E50 50 250 00
3 3 El 7£ 10 76 80 5 000 0 3E0 94 00 E49 50

4 1 16 51 10 73 70 4 800 0 800 96 00 E44 00
5 E 16 51 10 78 00 5 0E0 0 300 95 50 %  00 245 00 245 00
6 3 16 51 10 76 00 4 900 0 300 % 50 E46 00

7 1 IE 65 10 76 60 4 800 0 E87 94 36 839 00
8 E IE 65 10 75 El 4 775 0 E39 95 00 95 50 S40 00 E40 00
9 3 IE 65 10 73 50 4 8E5 0 102 97 70 £41 00

10 1 10 80 10 83 90 5 100 0 S38 94 53 EE9 00
11 E 10 80 10 81 E0 5 000 0 190 % 44 95 00 E30 00 E30 00
IE 3 10 80 10 83 50 5 E00 0 156 95 08 231 00
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Table 9 Test Results at a Moisture Level of 19 2 per cent (h b) tor Spike-tooth cylinder

51
No

Test
No

Peripheral
Velocity
(•/sec)

Nt of
crop
(kg)

Ti#e
(s)

Threshed
grain
(kg)

(Jnthreshed
gram
(kg)

Threshing efficiency Output (kg/h)

(X) Each average Each average

1 1 21 72 10 67 60 5 200 0 063 98 80 280 0
2 2 21 72 10 67 70 5 550 0 055 98 96 99 00 282 0 281 00
3 3 21 72 10 66 50 5 150 0 043 99 99 281 0

4 1 16 51 10 66 35 5 000 0 050 99 00 274 0
5 2 16 51 10 66 80 5 050 0 052 98 98 99 00 275 0 274 50
8 3 16 51 10 65 60 4 950 0 052 98 96 274 5

7 1 12 65 10 64 20 4 800 0 014 99 00 270 00
8 2 12 65 10 63 40 4 775 0 014 98 98 99 00 272 00 271 00
9 3 12 65 10 64 25 4 825 0 012 98 75 271 00

10 1 10 80 10 5B 10 4 300 0 055 98 73 269 50
11 2 10 80 10 61 10 4 500 0 060 98 68 98 47 268 50 268 00
12 3 10 80 10 58 00 4 700 0 036 98 00 266 00



90

Table 10 Test Results at a Moisture Level of SI 1 per cent (h b) for Spike-tooth cylinder

SI Test Peripheral Ht of Ties Threshed Unthreshed Threshing efficiency Output (kg/h)
Ho No Velocity crop (s) grain g r a i n ------------ -----------

(■/sec) (kg) (kg) (kg) 00 Each average Each average

1 1 2172 10 7660 4800 0287 9455 23900
2 2 21 72 10 7540 4775 0239 9480 95 00 23950 24000
3 3 21 72 10 7300 4825 0 102 9490 24150

4 1 1651 10 9050 5200 0310 9450 21900
5 E 1651 10 84 10 4800 0340 9300 94 00 22000 22000
6 3 1651 10 8400 5000 0 160 9400 221 00

7 1 1265 10 8740 5200 0360 9350 22900
8 2 1265 10 8680 5 160 0350 9364 93 50 22800 23000
9 3 1265 10 8683 5240 0360 9357 23300

10 1 1080 10 % 20 5200 0 360 9400 20800
11 2 1080 10 9320 5 160 0350 9300 93 00 20900 21000
IS 3 1080 10 9460 5240 0360 9200 21300
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Table 11 Test Results at a Moisture Level of & per cent (h b) for Spike-tooth cylinder

SI Test Peripheral Kt of Ti«e Threshed Unthreshed threshing efficiency Output (kg/h)
(to No Velocity crop (s) grain g r a i n -----------------------

(■/sec) (kg) (kg) (kg) (?) Each average Each average

1 1 El7E 16 4466 S366 6£56 9E56 £6986
e E El 7E 16 4456 S466 6E66 9366 9E 66 31686 31888
3 3 El 7E 16 4S65 E356 6 156 9158 Ell 88

4 1 1651 16 4576 E666 6 186 91 56 El 966
5 E 1651 16 4496 E586 6 175 9366 93 88 33166 33868
& 3 1651 16 4586 S6E6 6 186 9356 EE086

7 1 IE65 16 3781 E 166 6 196 91 78 31866
8 E IE65 16 3868 E656 8195 9136 91 56 33686 3E666
9 3 IS65 16 4666 E 156 8366 9156 33366

16 1 1686 16 4766 E463 6368 9656 E6866
11 8 1686 16 4966 E463 6E64 98 18 96 08 E1E66 31660
IE 3 1686 16 4866 E437 63% 8946 31666
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4.0 IB  2 0
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Among all the combinations foi the spit e-tooth 

cylinder the ma imum efficiency of -n pe cent uas obtain I 

when the moistu e content was b  E pe cent witi cylirde 

periphei al velocity of If- “’I m/s (F-ig si) This also qa <=

the ma imum output of S74 cr t-q/h (table a and Fia SI)

When the paddy c op with moistuie content of si 1 
pe cent and 3S pe cent we e tested aith spite toott 
cylirder only eduction lr tte tt est i j el i r c 

obset ved The output was also educed (table 1 ) and 11)

4 4.3 Spiral (single directional)

  The cylindei with single di ectional spi al -je e

fabi icated as discussed in 3 4 3 and tested to it s

pei foi mance with intension of utilizing a unito m load

during tM eshing But it was found that single d n  ectioml 

spual g adually convei ged the ci op to one side and chol ina 
was observed

4 4 4  Spiral drum ( double directional)

To impound a unifoi m load on the c op a do I e

directional spiral cylindei was fabiicated as shown in

3 4 4 ,  and tested Test results a e shown in table IS to

table Ik It is found that the unifoi mitv in tiansfe of



Table 18 Test Results at a Moisture Level of IS 1 per cent (w b) for Spiral (Double directional) cylind

SI
No

Test
No

Peripheral
Velocity
(n/sec)

Nt of
crop
(kg)

Tiae
(s)

Threshed
gram
(kg)

Unthreshed
grain
(kg)

Threshing efficiency Output

Each(X) Each average

1 1 El 7E 10 79 40 4 650 0 710 84 90 E43 00
S a El 7E 10 78 50 4 600 0 7E0 85 E0 85 00 844 00
3 3 El 7E 10 76 80 4 550 0 740 84 90 848 00

4 1 16 51 10 77 00 4 750 0 706 86 90 855 00
5 s 16 51 10 76 90 4 700 0 766 86 90 87 00 856 00
6 3 16 51 10 77 10 4 690 0 755 87 80 854 00

7 1 IE 65 10 78 90 4 750 0 796 88 68 853 00
3 a IB 65 10 77 90 4 770 0 7% 86 70 87 50 857 00
9 3 IE 65 10 79 90 4 770 0 886 88 13 85E 00

10 1 10 80 10 76 80 4 650 0 706 86 90 851 00
11 a 10 86 10 78 00 4 700 0 766 86 90 87 00 E58 00
IE 3 10 80 10 77 00 4 690 0 750 87 E0 S3 00



Table 13 Test Results at a Moisture Level of 13 33 per cent (* b) Tor Spiral (Double directional) cylinder

SI
No

Test
No

Peripheral
Velocity
(■/sec)

Ht oT
crop
(kg)

Tiee
(s)

Threshed
gram
(kg)

Unthreshed
grain
(kg)

Threshing efficiency Output (kg/h)

U) Each average Each average

I 1 21 72 10 79 00 4 650 0 710 84 90 244 75
2 2 21 72 10 82 00 4 600 0 720 85 20 85 00 245 75 255 00
3 3 21 72 10 81 00 4 550 0 740 84 90 255 00

4 1 16 51 10 78 00 4 850 0 746 87 50 260 00
5 2 16 51 10 78 50 4 870 0 786 88 50 88 00 261 00 262 00
6 3 16 51 10 80 00 4 870 0 816 88 00 265 00

7 1 12 65 10 73 00 4 600 0 706 86 00 262 00
8 2 12 65 10 71 00 4 650 0 766 86 50 86 50 264 00 265 00
9 3 12 65 10 72 00 4 600 0 750 87 00 252 00

10 1 10 80 10 73 33 4 500 0 700 86 50 254 25
11 2 10 80 10 73 50 4 600 0 760 86 25 86 00 254 75 255 00
12 3 10 B0 10 74 00 4 550 0 700 85 25 255 00



Table 14 Test Results at a Moisture Level erf 19 S per cent <h b) for Spiral(Double directional) cylira

SI
No

Test
No

Peripheral
Velocity
(a/sec)

Ht of
crop
(kg)

Tiae
(s)

Threshed
grain
(kg)

Unthreshed
grain
(kg)

Threshing efficiency (7) Out] 

(X) Each average Each

1 1 81 78 10 78 80 4 760 0 790 87 50 876
8 8 81 78 10 78 40 4 870 0 780 88 00 88 00 877
3 3 81 78 10 74 00 4 870 0 880 88 50 871

4 1 16 51 10 69 40 4 800 0 580 90 50 876
5 8 16 51 10 70 00 4 885 0 589 90 10 89 00 877
6 3 16 51 10 69 80 4 775 0 576 89 40 878

7 1 18 65 10 70 00 4 650 0 706 % 90 869
3 8 18 65 10 71 00 4 700 0 766 86 90 87 00 878
9 3 18 65 10 78 80 4 690 0 750 87 70 869 (

10 1 10 80 10 73 00 4 500 0 700 86 50 868
11 8 10 80 10 71 00 4 600 0 760 86 85 86 00 867
18 3 10 80 10 70 80 4 550 0 700 85 85 864
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Table 15 Test Results at a Moisture Level af El 1 per cent (h b) Tor Spiral(Double Direction) cylinder

SI
No

Test
No

Peripheral
Velocity
(a/set)

Nt oi
crop
(kg)

Time
(s)

Threshed
gram
(kg)

Unthreshed
grain
(kg)

Threshing eWiciencytt!) Output (kg/h)
(/!) Each average Each average

1 1 El 7E 10 65 00 4 950 0 490 91 00 301 50
E S El 75 10 64 00 5 000 0 500 90 50 91 00 302 00 302 00
3 3 El 7E 10 63 50 5 E00 0 480 91 50 302 50

4 1 16 51 10 56 £5 4 800 0 500 91 00 320 00
5 S 16 51 10 54 00 4 600 0 380 92 00 92 00 321 00 322 00
6 3 16 51 10 53 84 4 500 0 360 93 00 325 00
7 1 IE 65 10 67 00 4 950 0 490 91 00 310 00
8 S IE 65 16 66 00 5 000 0 500 91 50 91 50 312 00 312 00
9 3 IE 65 10 65 10 5 200 0 480 95 00 314 00
10 1 10 80 10 62 00 4 850 0 E10 91 00 301 50
11 2 10 80 10 62 70 4 900 0 370 91 50 91 00 302 50 302 0®
IS 3 10 80 10 6E 50 5 100 0 350 90 50 302 00
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Table 16 Test Results at a Moisture Level of 35 per cent (w b) for Spiral(Double directional) cylinder

SI Test Peripheral Ht of Tine Threshed llnthreshed Threshing efficiency Output (kg/h)
No No Velocit crop (s) grain grain ------------  --------

(■/sec) (kg) (kg) (kg) (X) Each average Each average

1 1 2172 10 2300 1980 0 150 9250 33400
s 2 21 72 10 2400 1990 0220 91 50 92 00 33500 33500
3 3 21 72 10 2350 2 100 0 185 9200 33600

4 1 1651 10 2300 2 600 0 150 9450 33900
5 2 1651 10 2250 2400 0 170 9350 94 00 34000 34000
6 3 1651 10 2980 2 500 0320 9400 341 00

7 1 1265 10 3000 2450 0 300 9300 33700
8 2 1265 10 3100 2400 0 170 9350 93 50 33300 33800
9 3 1265 10 3000 2500 0320 9400 33900

10 1 1080 10 31 50 1980 0 150 9250 33550
11 2 1080 10 3050 1990 0220 9150 92 00 33450 33500
IE 3 1080 10 2450 2000 0 175 92 00 335 00
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Table 17 An velocity at va 1 0 s blower speeds

SI No Blower speed (i pm) Air velocity (m/sec )

1 E«5G 6 5

2 1720 7 5

3 1^5© 9 5

4 123© 4 5

5 l<i>7© 4 4

b 67© 2 7
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the load was obtained when the moisti e content was 
increasing fi om 13 to 3^ pe cent , the th eshing efficiency 
was also inc eased and was maximum of d4 pe cent at 
moistuu e content o*f Sfi per cent (tabLe It- and F- ia 33) Fo
the double dnectional spu al cylinde s the inc ease in the
peripheral velocity inc eased the output 1 espective □+ 
moistu e content and the maximum output of 34 J I g/h
obtained when peripheral velocity was 1 c 1 n/sec t-ia
£ 3  )

4 5 Cleaning etticiency

The cleaning efficiency is an lmpot tant pe ameter
to be studied to threshei cum winnowe s The p oto tvpe
paddy threshei which was fabiicated with the intension of 
eduction of weight and si’e was not pi ovided with stia*j 

walle s ind gi a m  sieves Hence the cleaning efficiency 
not found out Only a blowe has been desiancd i id
fabi icated as given in 3 h The wind velocity with diffe ent
speed of the blowei is given in table 1/ The blo-jei was
used only to thi ow the sti aw away t dm the g ains The
thi eshed g a m  was found to have the chaff and hea ie
foi eign materials and sepei ate winnowinq was found
.necessai y The separation of grains f om the stiai was 
achieved by using the blower



4 & Comparison of rasp-bar, spile tooth and spiral

cylinder

4 6 1  Threshing efficiencies
\

It was found from the ti lals with i asp ba , spile

tooth and spn al cylinde s, the maximum efficiency of 9C 4

per cent for the asp-bar at 1C _ pei cent moistu e level 

When the moistui e content was inci eased to 19 d pe cent 

the maximum threshing efficiency ot wy pe cent could be 

achieved by using spike—tooth cylinde When the moistu e 

content was inci eased fron 1^ to dl 1 pe cent the 

maximum thieshing efficiency of 95 pei cent obtained t om 

spile-tooth cylindet was only compaiable to the efficiency 

obtained by i asp bai cylinder (94 S pe cent) When the

moisture content was increased fi om Id 1 pei cent to dl 1

pe cent , maximum efficiency was obtained onlv t om t isp 

bar and spile-tooth cylinder But when the moisture conte t 

was 35 per cent both i asp—bai and spile-tooth cvlindei s h d 

only a low threshing efficiency of -*d pe cent compa ed to 

the 94 pei cent obtained by the double di ectional spi iL 

cylinder It is evident that fo hiahe moistu e content 

(above 3w pei cent) , double dn  ecto al spi al c> linde s 

will be employed to inci ease the thieshing efficiency 

copai ed to the i asp-bai and spike-tooth cylindeis
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4 b B Out put

When the output of the p oto-type th esher l-n

each of the i asp-ba , spire tooth and daubLe di ecto al

spi al cylinders wei e compa ed It was found that maximum

output of the thi esher was also reco ded only durina its

maximum threshing efficiency The ma lmum output ot wj4 

kg/h was obtained even at 35 pe cent moistu e content 1 om 

the double directoral spiral cylindei compai ed to 3 -> ( a h  

fo rasp—bai cylindei and Bdl kg/h fo spile-tooth 

cylinders

4 &.3 Crop handling efficiency

The actual c op handled pe hou , theo eticat r op

handled pe houi and c op handling efficiency we e compa ed

fo the rasp-bai , spike tooth and double di ection spi al 

cylindei s at the ma imum moistui e content le/el of O'- pe

cent The changes in the ci op handlinq efficiencv fo

“change in the pei lphei al velocity wei e also compa ed fo tbe 

3 types of cylinders The whole ci op handled pe hou to 
all the foui peripheral velocities wê i e found highe -Io 

double d n  ectional spu al cyllindei Ihis is also in

accoi dance with the maximum threshing efficiency and highe 

output at 35 pe cent moistu e content obtained fo double 

directoi al spiral cylinde s
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Table 18. Test results o-f crop handling e-f-ficiency -for rasp-ba 

cylinder at 35 per cent Moisture content < w b )

Test
No

Crop
weight
(Kg)

T ime 
taken 
(s)

Pei iphei al 
velocity 
(m/s)

Actual crop 
handled 
U g/h)

Theoretical 
crop handled 
(I g/h)

Crop handlin 
efficiency 

(pei cent)

1 10 36. 31 73 1000 4980 30 00
S 10 37 16 51 973 38 IB 35 50
3 10 39 13 65 933 3905 31 70
4 10 3E 10 S© 1135 349© 45 1©



Table 19 Test iesults of o  op handling efficiency fat spike-tooth

cylinder at 35 pe cent Moisture content ( w b )

Test Crop Time Peripheral Actual ci op Theoretical C op handling
No weight taken velocity handled ciop handled efficiency

(kg) (s) (m/s) (Ig/h) (kg/h) (pe cent)

1 10 43 El 7E S37 SE92 10 00

E l© 44 16 51 31S (=357 IE 50

3 10 40 IE 65 900 4037 IS 6C

4 1© 48 10 80 750 4146 IS 0©



Table 20 Test results of crop handling efficiency for spiral 

(double directional) cylinder at 35 per cent Moisture 

content ( w b >

Test Crop Time Peripheral Actual crop Theoretical Crop handling 
No weight taken velocity handled crop handled efficiency

(kg) (s) (m/s) (kg/h) (kg/h) (per cent)

1 10 23 21 72 1565 9960 15 70

2 10 22 16 51 1636 7636 21 40

3 10 30 12 65 1200 5810 20 60

4 10 30 10 80 1200 4980 24 10
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C u rve 1  a Rasp b ir C y linder
C urve b b Spike tooth  C y linder
C urve c  c  Double D irectiona l Spiral C yl ndcr

T i^  2*f LX lect oX C rop H mdlir g  LU ic ien cy  Or 
P eriph era l V e loc ity  o f  the C y lin der at 
35 %  M oisture con ten t (W  b)
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Ihe c op handling efficiency was found ma lm m 

(4b 1 pet cent) when the pe lphet al velocity sias minimum

(lw 3 m/sec ) -for the t asp-ba cylinde (f-ia 24) B + the

spike-tooth cylinde pe •foi manee was poo with expert tr 

the crop handling efficiency, whe e as -fo the do Lble 

di ecto al spi al cylindei when the artuat c op handled -jas 

maximum at periphei al velocity K  8 m/sec the ma imum c op 

handled efficiency was obtained 24 1 pe cent only

4 7 Cost of operation of the power paddy thresher

One of tfe najoi le^ui ements to the acceptance

of any eqmpement by the fai met s is its economic 

feasibility The detailed cost analysis of the paddy

th esheis is based on the actual figures obtained du ina the 

evaluation of the machine and based on the assumptions aiven 

in Apppendix II The annual use of the machine was talen as 

5w2t hou s foi the cost analysis The effective life of the 

equipment was tal en as lu> years with 1 > pe cent salvaae

value Ihe th eshei could give an output ot nMj Ig/h The

cost of operation obtained was Rs 23 Su/h and the avsraae 
capacity of the machine as 3w^ Ig/h

The cost of operation of the paddy th eshe \ is 

calculated as Rs 23 CO/h and Rs B/q (Appendix II) It was

observed that an output of I®* Ig of paddy pe man hout was

obtained from manual thieshing Conside ing the p oductivitv
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as 37o I g/ha and laboti cha ge o+ Rs u J/man dav, the co=t 

of manual thieshinq pei hacta e was computed as F\s l'-̂ l b 

But with 1 hp paddy th esher with an output of la/h, the

cost of thi eshing pe hactai e was calculated to be Rs 4

which is a savina of 31 pe cent in the cost of ope atior

The 1 hp paddy thi eshei which i educe the labou cost t nm

31 O man hour to 4 R man—hour which accounts fo the econonv 

and h'i Ik pe cent in the labou saving Ihe fa me s m v  Le 

inte ested mostly on the savina in the cast of ope ation 

while the policy maf ers a e satisfied -iith the savinas n

the laboui The laboui rep Laced f om th eshinq op<=> at ion

will be utilised fo timely ha vesting field ope at ion a 

transplanting activities



SUMMARY



SUMMARY

In f erala the net cultivatable ai ea unde paddv

and pi oductivity are diminishing giadually The main eason

foi this gloomy situation of paddy cultivation is that it 

has become uneconomical owing to the high production cost

and low p oductivity Laboui chai ges a e co pa atiVel

higher in the state and labou shoi tage is often f-elt du ina 

the peat cultivating seasons

Threshing is identified in tetala as the fi st 

opeiation to be mechanised in paddy cultivation, since it is 

labour intensive and involves considei able human d udqe y 

More over, adoption of imprapei thieshing methods psult in 

post harvest lossess and reduces net 1 ecovei y of paddy

Due to the complicated design, high initial cost 

powei requirment and straw losses, the thi eshe s noi- 

available ai e not being adopted by ► e>ala fai me s The 

con mere lal ly available threshers namely a“ ial flow «-pi(p 

tooth threshei , flow thi ough iasp-bai thi eshe s and hold 

on type threshers ai e intioduced without study its 

pei formance in 1 erala, where the moistui e content of the 

crop is very high and sti aw is also longer This g een, 

moist and longer sti aw greatly i educed the efficiency of the 

rasp-bar paddy thresher and the delivery of completly biolen
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st aw was the main di aw b a d  in the case of a lal flo 

spile tooth threshe Hence the study was under talen to 

optimise the thi eshe pa amete s such as cylinde pe iphei nV 

velocity, moisture content th eshing efficipntcy c op 

handling efficiency and cleaning efficiency A simp le flosi 

through, 1 hp paddy threshe cas desiqned and fabiicated 

with asp ba , spile toath, single di ectianal spi al and 

double directional spi al cylindei s

To estimate the ma imum efficiency the pe iphe al 

speed was varied from 1 > So m/s to SI 7E m/s at moistu e 

content of IS 1 / , 13 3 /, 19 S / , SI 1/ and ^5/ and

intensive field t m l s  were ca i led out du ina MUNLAI AN 

season of 1^91, PUNlA and VIRIFFU seasons of l'-ng, and the 

following conclutions are arrived

1 Among the three types of th eshing cylinde s the inc ease 

in peiipheial velocity increased the grain output in raspba 

and spike-tooth thi eshers but not influenced much on it s 

thieshing effiecency

2 For the rasp ba cylinde s the increase in the moistu e 

content f om 13 3/ to 35 <£>/ reduced the th eshing efficienc 

from 9S to 92 / bringing down the output of paddy from 

3<39 kg/h to S55 t g/h ( table 3 to table t- ) The ma>imum 

efficiency for the rasp bai was obtained at 13 33/ when a 

cylindei velocity of IS A m/s, having the output of 3J91g/h



3 While the increase in moistui e content didn t di ectl/ 

influence the th eshing efficiency of the spile-tooth 

cylinder the maximum threshing efficiency of 4 9 / was

achieved at 2 / moistui e level with pe lphe al veLou.it 

of 21 72 m/s delivering ESI kg/h This indicated that when 

the moisture content was increased to l'f 2 / the spile

tooth cylinders perfoi med bettei

4 The double di ectional spu al cylindei had a low

threshing effieciency when the moistu e content was upto 

If S / concluding that the double di ectioniL spi al 

cylinders a e not efficient for low moistui e cor tent padd 

corp When moistui e content was increased fron 2/ 1 / to u 

/, the thieshing efficiency had shown an increasina t end 

f om 9@ / to 94 / at a pei lphei al velocity of Ik t i n\s

The maximum output of 34© I g/h was also achieved even 'Jith
3b/ moistui e content at the pe lphei al velocity of lb 51 n

^ The proto type paddy th eshei was found to i educe the

cost of thi eshing f om Rs 1541 fb to Rs 243 i>4 /ha which is 

a saving of SI / in the cost of thrashing

-6. The 1 hp paddy thi esher which need 3 laboui ei s fo its

operation had reduced the labour requirement from 31 H man- 

days per hactai e to 4 6 man-days pei hectai e foi th eshing 

operation which accounted for a reduction of laboui to S'7 lb 

/ compai ed to mannual threshing
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APPENDIX I

Design of cylinder shaft

The shaft has a length of bl0 mm and consits of

two V-belt pulleys (A&B) of B-section on each end of the 

shaft as shown in Fig E5 The shaft is sLppoited bv two 

Ball Beai ings at positions C It L The weight of the cylinde 

is 17 fg and it is assumed that the weight is unifoi mly 

distnbutd throughout the length of the cylinder For a 

pai tlculai speed, 1E7 mm diametei pulley is connected at A 

and 101 mm diametei pulley is connected at B The weight of

pulley at A is E E0 kg and the weight of pulley at B is

1 “i0 I q The shaft is designed to t ansmit a maximum power

of 1 hp The powei iequired to ope ate the blowe is found

out from the foimula,

P
1

 f  A V
E

whei e

P = Power required to operate the blower

A = Area of outlet of the blower
j

= 0 014 m

V = Velocity of out coming air from the

blowei

= 9 5  m/sec
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1 3
F = —  1 30 x ® 014 x 3 5

E

= 7 80 I g-m/sec

7 SO
-   hp

75

= 0 lo4 hp 

The design pi ocedu e is shown below 

The toi que t»ansmitted by the shaft,

P x 4503 

E K  N

where,

P - Ho se power t ansmitted by the shaft

N = R P M of the shaft

Considering the pulley side A,

Maximum hp acting on the shaft = 1 hp

R P M of the shaft = 830

1 x 45D*

E x 71 x 330

= 0 81 t g-m

Let T. and T., be the tensions on the tight side 
I

slack side of belt on pulley A,

Then T = ( T -T > x r 
I oC

whei e ,

r = Radius of pulley A

and

1 e 1

and
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where,

A* “ Poe-f+icient o + + iction between pi I Ley 

and belt

— 3 3  (assumed)

0  = Angle to the di ection of + o ce acting

in t adians 
o

- 24 3

l e

0 31
(T, -Tj) 127

T r “TJ.

2  13

3 81 x d 133j 
127

T -T, = IS /5 Ig (1 )

T INow, — - e
'-i

T ,

3-<24('
= e A S  0

- 3 si <a)

From equation <2> , T ( = 3 C 1 v

Substituting in equation (1),

3 51 T - T , = 12 75 
cH <

2 5 1  x f - 12 75
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T

E 51 

= 5 U8  I'g

= 3 C1 5 OS

= 17 83 kg

IE 7^

Now the foi ce acting at A = T + T + W,
) A  '

where,

Wj 51 Weight of the pulley at A

= E E t> t> 1 g

Force acting at A _ 5 153 + 17 83 + S SJB

= 1 1  kg

Considering the pLlley side B,

The hp taken fi om the shaft , = @ lo4

R P M of the shaft

Torque,

= SCO

0 104 < 45©0 

B -<7T "< 8 S0

= C 0Sr kg m

Let T and T. be the tension on pulley B 
3 -A-

Then, To que, T 

T

T4
ie, '

= <T

3--- a 0

- T. ) * r

0 035 ( T^ - )A 1U1/EX1000
( T - T. ) = O 385 x S v- / 1 0 1

-3 A
(3)

T
Nlqu) 13

= 1 683 1 g 

3xE40x X/l

1 E56

T

e
T
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= 3 C 1 

T 3  = 3 ^  T4
Substituting in equation (3), 

2 ^  t4

(4)

e  5i t4

'4

Now, T.

Now, weight o+ pulley, B, 

Force acting on side B

= 1 £83 

= 1 6S3 

1 633 

e 5i 

= *1-7 I g 

= 3 51 v <5 67 

= 2 352 kg

= 1 5«U I g 

" T3  + V
= 2 352 + < 67 + 1 5<_ j

= 4 522  ̂g 

To find the leactions at C and D -

Let R and R^ be the eactions at C and D 

i espectively, Fi om Fig 27, it is clear that the sum of the 

eactions,

R + R. = 2 ^  11 + 17 + 4 c'22 c -S
= 4+ 632 kg

Taking moments about C,

25 U  x 15® + Rj, x 39j 617 x 195 + 4 522 x 4b«

R < 39® = 3315 + 2®S9 12 - 4 522 x 46®

3315 + 203® 12 - 3766 5 

39®

= 4 13 kg



vii

Ft = 4b 633 - 4 13 c.
= 43 45 kg

Taking bending moments, 

Bending moments at B 

Bending moments at D = 4 533 7 'i / 1

= (£) 316 t g m

Bending moments at E = 4  6 ££ x  365 - 4 IS x 19c

=  1 1^3 -  J ol5

= « 383 1g-m

Bending moments at C 4 532 466) + 17 x 1^5 - 4 IS

= 80S'!) 13 + 3315 lfcCM 3 

= 3 76 kg m

Bending moments at A 4 533 x 61 + 17 x 345 - 4 IS

- 42 45 x 15 4 

= 3 753 + 5 Ss5 - 3 367 - b 

= ®

Maximum bending moment ,

M = 3 7b la m

Conside ing shaft end A,

Torque w Cl kg-m

Now equivqlent twisting moment,
T = \FM t + T 1  
e,  -------------

= V3 7 ^  + 0 311 
= 'i 14 14 + ®.65fc 

= 3 85 kg-m

x 31-* J

y 540

3fc7
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Bl t , T TT/ 4 x fs d '

whei e , fs = Fe missibte shea st
. - 1

d

- 35  ̂q/cirf
— Liamete of shaft

3S5 TT
—  x 
lb

l
d

d •3

3S1- 
7T

“ 5 t-
=  5  b l

1 u cm 

= IS mm

Canside ing the othe end af shaft, B,

T

T

I- a-m

= f- 

- I

-A7+ +

d

35

14 14 +-

3 7b t g m

* 7

7b
lb

-̂(7b lb
7T

- =■ 47

= (5 47)

= 1 75 cm 

= 17 5 mm

V,

d

d

ess



Fig. 28. Bending Moment Diagram.

25-11 K-3

Fig. 27. Shear Force Diagram.



Considering the ove load at the time of th e^hina 

and othei facto) s, the shaft diamete is tat en as E1- mn 

The shear force and bending moment diagrams of the shaft ic 
shown in Fig 27 and Fig £ 8  i espectively



APPENDIX II

Lost o-f operation o-f the Flow Ih OLgh type Paver

Paddy Thresher

Total rost of threshing Pi ed cost + va lable co^t

App a imate cost of th eshe ( F )

F ime move <lhp, 3 phase moto ) Rs

Lost of 1 h eshe Rs 3f- U/

(including lub ication cha qes)

Tot al f S /I

□the assumptions a e

(a) Wo Iing hot s pei yea (H) - hou s

(b) Life of th eshei (L) - 1 j vea s

r ) balvage value (S> Ks A  J

(1 ->/ of the cost of the th eshe

I F u ed cost

l) Dep eciation/h
F — b 

L H 

71 'i 71 

1

= Rs 1



xii

1 1 ) Intel est pei yeat =

(1 2 / pe yeai on avei age

F + S 

2

12 

1 J

71UI. + 11 
investment) = ------ -----

2
Rs

H

12

1

in) Ta/es and Insu ance = nil

lv) Housing charges = nil

v) Repai and maintenance chai qes pe hoc

(1 0 / o-f initial cost o-f the thi eshe pe yea )

F 1 n

H 1 i>0

71W0 10

500 1 J 'i
= Rs 1 42

f

Total fixed cost = ( i )  +  ( n )  -* ( i n )  •+• ( i v ) + (v)

=  Rs 1 27 +  Rs w4 +  J +  0 +Rs 1 42
— Rs 3 i-’O

I— Va lable Cost (Operating Cost)

1

1

l) Labour charges

Numbei of laboui ei s



X l l i

Worling hou s / day

Labou cha ges / man day 

pei pei son

Labou charges / houi

= 0 hou s

- Rs =■ J

E 5 J 

8

-  R= 18 7 j

li) Ene gy consumption

Ene gy consumption pel houi of 

Th ee phase motoi 

Elect lcity cha ges per unit 

Elect lcity cha ges pei hou

 ̂ Llectiical 

Ks *• j 

Ks J

m )  Lub ication chai ges / hp-h - nil

Total ope ating cost ~ (i) t (1 1 ) + ( 1 1

- Rs 1 7 v i s

- Rs 1 =i

Lost of th eshing opeiation/h 1 + 1 1
Hs 3 8 u l s

- Rs EE »-u
l _  

Assume an establishment charge
EE t \ ■=■

of h / of total cost of opei at ion - - —

unit

l

1

1 i



x i v

Total cast ot ope ation/h

1 I 1

1 S 2 2  i-

Have ago oLtptt of th eshe I a h

Lost of th eshinq and

winnowing pe quintal _ hs
2

hs 1 1

(siv r<-



APPENDIX III

Safety Pi ecautions

Ihe following safety p ecautions a e t Lp t ̂ L r

when ope atina the th eshei

1 Read the marnual ca efull> tot acquaint Jith th“

th esL e Operatino unfamilia eq lpnpnt ran r-aû u 

acc 1 dents

d Nevp leave the th est e unattended without =toppinn
er qinp

3 Lo not fill fuel tanL when (a) enqine is rurninq lb

engine is hot (c) usinq a lante n (J) snolirq e) dunot 

ove fill

4 I eep all flammable mate lals (fuel and st av ) it- ay f nn

the engine e haust

5 Co not attempt to oil o g ease o adiust a im<_hme i

ope ation

fc Lo rot wea loose fittinq clothinq that may he bLo

into moving pa ts

7 I eep all shields and gua ds in place



x v l

B Machmei y should only be ope ated bv those -j o  i

esponsible and delegated to do so

i Nevei extent hards into teed opening du inq ope ation

lw Never ope ate youi th eshe lr a closed oau aae 

shed because the e-<aust tames a e ve v d a n a e  □ ^ 

youi health

11 Lio not ope ate machine with loose peg teeth bolt12 a 

nuts Loose peq-+eeth can be elected it hiah vp[or]t 

causing inju y to opei ato s and danaga to tic th echo

IB S u i t  in safety featu es can be e-ffective onl

piopeily maintained and utilised

13 Do not attempt to ope ate th eshe unlees vou e 

the opei atoi s station

14 Neve temove accumulated st ai inside tie machi

d ing operatio

F r o v i d e  a fi st aid I it T eat all sc aches cut

etc with the p ope anticeptic immediatel

I f -  I eep a f n  e e tinquishei I andy at all tine^

17 Long Hai should be tied p sho t t i p e e r t  it f

becoming entangled in movinq pa ts

15 Remembei that safe opei at ion is no accident

l=i Tale time -foi safety (IRRI, 137^)

jr

J

fa

nm



APPENDIX IV

Pre-operating Procedures

Station the thi esher on a level area close to the ci op 

stacl to minimise handling and shattei ing losses S 

Spi ead cloth, canvas, 01 mat underneath the thi eshe 

to collect -falling grain

Position the thi esher so that the sti aw is thi own with

the direction o-f the wind This will eliminate the

blowing o-f sti aw, cha-f-f, and dust back towai ds the 

opei ator and the threshed grain

Check belt alignment and tension Adjust ldlei pulley 

for cori ect belt tension. Impi oper alilgnment and

tension ai e the majoi causes of pt emature belt failuie

Checl pulley sui faces. Rough groves must be smoothened 

with a fine file if necled Ciacked pulleys should 

be ieplaced immediately

Open the covei and check all pegs on the thieshing 

cylinder and the lower concave for tightness Loose 

pegs will damage the machine and can be dangesi ous to

the operators. t



x v i i i

I F amine the di urn edges to wea Ma imum wca jr-c a 

at tie teed p d of the cvlindp ir 1 is p p o n

at the Leadinq side ot tie di ertion o+ otatio

8 Rotate the th eshing cylirde mar xal Iv at least tj n

evolutions to ensu e that the e a e no obst uc+in « 

o inte tea anc^s

-i Male sure that the e is no loose o mi'-pi q boLt^ d

set sci ews tighten o\ eplace as npce-isa

I Lub icate tf e boa inqr it eacl end or the yiin 

shaft with good qualitv g ease Ihe idle bei i a 

lubricated tor life, thus equi es no reau i 

lub icatian

II Checl engine to oil and fuel Follow the enjine 

manufactui e s ecommendations

IB bta t the enqine and allow it to wa m up I eed the 

th eshei with the ci op to be th eshed +t pe lo narcp 

checl inq Inci ease cylinde speed ll e cessive amounts 

o+ unthi eshed and unsepa ated q a m  is obsp ved -ji h 
the st aw



Operating The Engine

St at t the engine

Load the -feed tray with the ha jested c op

Ha vested c ops must be placed on the ■food t a ] th 

+ hc panicle away f om the ope ato so that + he pamcl»

is fed into the thi e<~he fi st

Feed the c op at a unifo m ratf=> and mairtain ma m

feeding ate without ove loading the engine

Always I eep hands out of the rvlinde *=■ oper i

Nevei e tend fingeis on hands inside the imchino p 

ope ating Use a stirl to push nate nls into Ip

machine The th eshe can suddenLy pull the <_ od

bundle into the cvlinde So tile ca e 1h t h m  is r. 

not pulled into the feel opening the urp ito st

fully unde stnnd the dnnge s at se iaur pi sical 1

fi om contact with th eshing cvlinde f- hed cG

feeding 1 ate when th eshinq wet o partially

decomposed mate lals to avoid o e loading



7 Open the cylinde cover pp iodicatlv to pnovp st 
cha-f-f accLmL lated bptupn the In je concave a d 

chc t e

□ Btop a m i n e  beta e openina

■h Pag the th eshed when a stficient amoL nt p les p

the concave

v y

a d 

a n

be I o



APPENDIX VI

Maintenance And Service

Lub icate cylinde bearings with a qood quality aene at 

pu pose gi ease evei y E'a houi s ot ope at ion

Periodically apply a small amomt o-f oil to all

hinge points

Inspect the machine egula ly for wo n or damaged d um

parts, concave and othet pa ts hepai o leplaced

them immediately Missing bolts 01 nuts must also be 

eplaced

Reduce the belt tension by loosening the idle pulley 

and the machine will not be used fo an ectended pe lod 

to minimise deter ioi at ion

Checl engine c ant case oil level at least eve v I 

operating hours and follow the enqine manufactu e s 

i ecommendations fo oil change inte vals and oil level 

is maintained

Service the air cleaner, fuel filte , fuel line etc a=> 

needed



APPENDIX VII

Storage

Clean the machine tho OLghly

Remove belt and stoi e in a di y place

Stoi e the machine in a clean,d y Location and cove to 

educe damage -f om dust accimL lations

Faint pa ts that need epai inq

Llean and appLy oil to e pnsed metal Laces t  p evert

l st 1 ng

Follow manL-facti e s recommendations on engine sto ane
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ABSTRACT

Th eshirg is idp tified in le ala is the li st 

ope ation to be machani'ed to p event the dete lotina 

condition in the paddy ciltivation due to the inc ease in 

the laboui costs and labour scarcity The power ope ated 

comme cially available a lal flow spike tooth and flô j

through rasp-bai th eshers a e being int oduced withoLt much 

succes because of the delive y of st aw into pieces and 

inefficiency fo long, g een and moist paddy c ops

The study unde taken by the newly developed 1 hp 

paddy thieshe to optimise its pa amet es foi high moist

paddy evealed that the pe iphei al velocity f om 1 ^ to

SI 7E m/s on the rasp -bai , spile tooth, double dnectional 

spi al cylindei s didn t influence mLch on the thieshing
eff iclency

N

When the moistui e content was increased to 35 pe 

cent, the thi eshing efficiency was brouqht down f om y3 4 to 

■JS pei cent for rasp-bar cylinder and was increased from Sb 
pe cent to ^  pe cent in the case of double di ectional 
spiral cylinder The maximum thieshing efficiency of 

percent was achieved fo spile tooth cylinde at lw B pe 

cent moisture level The ma imum thi eshing efficiency of wq/



ii

and the ma/imLin OLtput o-f 34 \ g/h we e achieved

double directional spiral cylindei when the 

content gas 3^/ pe cent

The pi ota-type thresher was foend to 

cost of th eshing to 31 pei cent and eduction in 

05 lb per cent compai ed to the manncal thi eshing

with the 

moisture

educe the 

laboL to


