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Threshing is ~ne ¢ the toitlenecks in foo
ania znd sther develoring countries. t
on the d2sign, corstructicn and performaonce of a hand chercted
bean threshzr, A brief outline is given or the develorment

in paddy and sorghum threching.

[§4

The problems of adoption of the threshing and other Tood
s

crocessing tzchnclogies are briefly discussod.
_t g concluded that there is 2 ne=zd to facizle the rrst
2 exzleore designs

machines, This calls for co-oriination and collaborzticn
among the n2tional and Internationzl Research and Develonment

institutions
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Threshing is 2 orocess vhereby -rainz are remcoved from the
pzrt of the plant on or in which they h-ove developed, This
is normally carried out by h-ni or by m-chine. If cracizing

or breaizing of grain results during the grocess, it will

contribute tc deterioration.

In Tanz-nia, the small-scale farmers whc ~re the m-jor
33r~¢u1tu.“1 producers de moct of their Tirm operations manu-
aliy Thrash'ng is normally dcne bty ucmen. “Jeveral nmetrods

ar»c used for threshing
() 3rre2ding the harvested croo on Tirmbzare grouni or mets

znd then d2z2iing them with wo~den sticlis In czse of bz -ns ani

The two methods above are not only time consuming but cause
neavy locces in case of trampling whers 2 tercentagze of zZrain

ic not shed. ‘‘hen tareshing is done on 2z hard ezrth fl-cr,

earth and other impurities become mixed with the grain,
»z2judicins storage and processing.

lzny types of mechanical fevice:z have been arnd are bdeing
eveloped to speed up threshing and to improve efliciencr so
that whole undamaged produce is obtained. Tnis p-=zer is zoing

to hirhlisht on machines develo-ed or being develoved for bean,

sorchum and paddy threshing.

HAND CPFRATED EZAN THRESHER.
Beans are widely grown -nd consumed in all n-rts of Tanz-nia.

“xcept {or & few ~ress like est ¥ilimanjaro ~nd M-luyuni,

“rushe the major produces are small scale faermers w-'cse plots

zre 0,5 to 2.0 hectares. In such a scale of farming, all
operaticns i.e. from field prepar-tion to harvesting and threshing,
are done mcnually.

Earvesting is done by uprooting the entire plant when the pods
have fully ripened and dried. The harvested plants are heaped
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and bundled ready to be moved to homesteads, if they are
located near the fislds but where homestezds are far away

threshing is d7ne in the fields,

Uirnowing of the threshed beans ic done =ntirely deraniing
on natural wind sneed. This is accomplished by nouring the
material in a2 winnowing vessel from slightly aknve cnes “ead

ntc the srcund. _or more effective cleaning the vessel is

Q

sha2ken while the material is being voured. However, efleclive
cleaning depends mainly on winZ speed which cannot te controlled.

The mat<rial poured on the zZround is likxely to be contaminzted.

D=sign an2 constructicn of a thresher sheuld increase threshing
output and a2t the same time be 2ble to thresh at nizh moisture
ccntent in order to aveid shattering before harvesting., Tt
snould cause no damace to seed and should be easy to operate

znd m-intein,

Design and C:mstruction asrtects of the thresher.

i rubberized cylinder and concave type ol thresher was
designed and constructed. The set up of the threshing machine

is shown on Firure 1.

"he drum was constructed from a kapok log which was mzchined
in a latre machine to 300mm in diameter an< 300mm wide. The
log wzs then fixed on to a 20mm mild stzel shaft. The sh-I%
was sunported by two wooden bearin-s, ¢ns 2on ezch side., The
bearincs were then {ixed onto 2 SOmm x 50mm x Smm ancle iron

frame,

3ix strips of used tyres were b~lted o-nto the surface of the
log. The strips were machined to 2 uniform thickness, Half
of the strips were 6mm thick 3nd the rest were 3mm thick.
The 4ifferent sizes were then fixed alternziely.

The concave was made from a 16 gauge sheet metal., Thz sheet
wae then curved to follow the curvature of the drum, but with
the clearance gradually decreasing from top to bottom. The
lower pzrt of the concave was connected to two moveable plates
screwsd onto the frame so as to enable adjustment of the
clearance. Three used tyre ships were 2lso fixed to the
concave to serve as rasp bars. The strips were 60mm wide
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FIGURE 1+ HAND OPERATED BEAN THRESHER
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and Smm thick and were placed 50mm and 20mm -part et the

lower part of the concave.

The drum was then connected to a power irive shaft through a
bicycle chain. The drive shaft was 2ls0 supported by wooden

bearinss which were then fixed onto the frame.
[

sinnover mechanism was desicned and constructed using a
16 pzuge mild steel sheet. A f2rn was censtructed from a 20mm
mild steel shaft and four 360mm x 210mm curved metal sheets
to form fan blades. The blades wtere zrranged radially on the
shcft. The blades were than slirhtly curved forwari. The
shzft was similarly supported Dy uwoni3en be-ring. Fan hcousing
yac nade frqm the sheet metal and fixed in such a way that the

(%]

lz2rance between it and the blaiss is 5Cmmn. The fan wag *thzn

]

fixed diageonally below the :;??shlnb mechanism. An air duct
from the fan was inciined at 20°. 2bsve the duct a screen

Teiov tire screen 2 collector

t’l‘

»ith 15mm x 20mm holss vwes tlzc
1clined at 30 ras placed. The screen was 220mm below the drum.

The fean was driven {rem the szme power drive shaft as thet of

the d—um tnrough a bicycle c 1zin. The arrangement is such

th»t one person could oper=te the thresher

Sarformznce of the thresher,

Performance test wos carri2d out at the Sol:cine Urniversity
fa2rm., Twe varieties of bheans i.=2. Canadian wonder 2nid “laaszai
»e? were threshszd at moisture conteni (wet basis) of 13.0%
ond 1¢€.7% resvectively. rin~ “he test the powesr d.ive was
nct cemnzctz2d to the fan, Hznilul size samples were randcmly
dicked and weighed at 2n accuracy o C.1g. These saaples were
threshed and the time tziten to thresh ezch sample w-s me-sured
ucging a stor watch. The seed ccmpletely sepzrated from the pods
were collected and weighed. Unoperned pnds were thumb opened

2 the collected seeds were weighed senarately. The ratio
of the onened seeds to the total seeds in the sample was
czlcuiated to give threshing effectiveness. A handful of seecds
from the threshed lot was randomly nicked and weighed. Seeds
with visible cracl:s or pezled sced coats were sorted out and

weighed. The ratio of the dam:ged seeds to the total seeds




2.3

in the somple w-s cslcultel to give Tavcentsgs seed danacze.
ur ted ten times for each variety.

er’crmance of the thresher wns compared to the traditional
threshing method I.e. h~n? beating. Threshing was donz by
twenty men znl women with an avera-~e are of 32 years. Tach

ndividual was given 10 to 12 kg of h=2rvested crop to thresh,

Jodo

Fzrformonce of the winnowing mechonizm was tested on Conediamm
onier an? Mazcai red -t moisture content (w2t basis) ol 25,
The test was concducted using 2 9.75 hp =lec:iric motor with
varizble pulley diameters so that ithe fan speed cHould be
varied. Fan steed wa2s measured us'nzg a tachometer while air

velocity w-~s mersured using hot wire anemomzter.

1 kg mixture of hunid threshed szeds 2nd chaflf were le
£211 from the ihreshint mechanism while the fan is rotated.
e

o
in the seed collect r was w

yete

"Tter the ~paration materizal
Zhaff in the ccntainer w=2s s:zrcarated by hzn? and wei hed.- Like-
wise blown cff material was collected on a canvas and weighed.
3eeds contained in the chalf wzs sorted and seighed. The
effectiveness ol separ-tion w2s then calculated as winnowing

r2m the relationshis.

I = (a/(a+c)) (d/(b+d;

whe

a = seeds in th2 seed collector
b = chaff in the seeld collector

¢ = seed blowm off with chaf?f
d = zhaff El-~wm ofrf.

Recults,

The r=sults cbtained gare a threshing elfectiveness of 82.2%
and 85.6% for Canz2dian wonder 2ni Maasai red respectively.
3eed dam-ge w~s tound to be very low at 2.7% for btoth varieties.
The threshing cavcacity was 15kg/hr and 14 kg/hr for Canadian
wonizsr and Yansai re? respectively. is far as winnowing is
concerned, optimal effectiveness of secaration was found to

be 945 at 360 rpm fan speed. The winnower throughput capscity
uas obszrved to be 240 kp/hr giving 174 lkg/hr of clezned seed.
The thresher was found to be very effective in both threshing.
and vinnowing. However, its ccpacity has to be increesed
substantially in order for it to be a gond substitute for
traditional hand threshing.
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SCRGHUN THEITSHT2.

Sorghum is a comon cereal in seni-zrid areas of Tanzania

Tt is used for fond =nd for m2king local beer.

Traditionally, thresning is dene by hani be~ting using sticks
or trampling by foot and sometimes tractor wheels where
avail-ble. Figure 2 shous 2 r.t.o. driven sorghum threcsher
vhich has been developed to eaze the drudgery of threshing
sorghum. Oesizn an+i ccnstructicn has jus® been completed 2t
the Centre for "zriculiural echanizstion 2nd Rural Techrology
(¢ ﬂi?”‘") in wTush2, Tanzania. Performance test as for the
bean thresher is to be done nezi horvesting seazson i.e. mid-
July to enZ of Zeptenber.

\J

egign and Construction “srects of the trhresher.

(93]

1.1 I’aterials.
1. Teed trouzh ~ "ocd 21mm t-1
2. Threshking 2rum - sheet retal 2mm, nild steel
3. Threshing Tinrers - steel reods £ 12nn, mild steel.
38-5 mild steel.

deffectors - sheet metal

4., Trrezhins 4rum shaft -

[
~ W

5. Upner concave and stirz
3.0mm thick, mild stzel.
5. traw thrcocwsr padiles =nd straw outlet - cheet metal
1.5 mm thick, mils steel.
7. BRBlou=~ nousing - sheet metal Zmm thick, mild steel
8. 3Blower shalt - @ 31mm, mild steel.
9. Blower blades - wooi, 15mm thick.
10. “creen, narfsrate? shzet metal, 1.5nm thick,
rild steel.
11, C2llecting trouch ani zrain cutlet, sheet metal,
1.5 mm sheet metal,
12, Trame of the machine - ‘ngle iron €5mm x 65mm x Smm
mild steel.
3.1.2 Theorctical workins speeds.

I the threshing drum is directly coupled to the
tractor's p.t.o. shzft the follouing speeds can be

obtained:
Speed of threshing drum 547 rpm
“pecd of blower 1091 rpm

Speed of pulley for the
sieving mechanism 160 rpm.
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The minimum and maximum reciprocating velocities
of the sieve ~re 1 m/s and 1.38 m/s rcspechively.
Modification of the drive systém with the tr-ctor
t.t.Cc. is necesszry to attain a hignher working speed.
Sor~hum threshine.
“orzhum he=ds are pil=sd on the feed trough and then

using a stick they are pushed through the inlet tc the
threshing chamber. The sorghum heads are threshed by a high
spzed rotating threshing drum which is equipned with steel
fingers, The uprer concave is fixed with spiral defl=ctors
which axially conveyr the mass beins threshed forward. The
Tar en2 of the thrashing drum has siraw throwsr paddles thich
catch the thra=shed straw and throws them out. The throshed
srains and chaff fzll thrcugh an air stream from the blower

where the chaff 2nd other lighter material are blown out and
the croins f211 on the recioroceting screen. The screen
seives out the clean grain vwhich fall on the collecting tray
lezving bzhind remn-nts of sma2ll piece of straw which zare
cascaded away., The grain is collected through the csrain

1

2t 2nd bagge?

THF, DOUBRLE_OPERATION PADDY THRESHER
ce ¢ a common staple grain In Tanzania which 1s .ncreasingly

(

ing imvportant. s for sorzhum, threshing of paddy is

O
S
3
19

hand teating or trampling, Figure 3 is a Jjouble

cra2retion manuzl thresher designed by T701°DC in irusha.

Negian 2nd Construction acnects of the threshor

The desizn aims at simnlicity of construction, easze of
n -nd 1ow cost, corbired with rspid ani thorough

4.1.1. Haterials.
- The threshing drum is made of wood and 4mm mild
steel wire loops.
- The hopner and cover is made of 0.8mm sheet met=al,
mill steel.
- The threshing dArum shaft is @ 16mm, mild steel.
-~ Bicyele chain and sprocket drive,

- The frame of the machine is made of wood,
- The grain ~utlet is mede of 0,8mm sheot metal, mild
steel,
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DOUBLE OPERATION MANUAL THRESHER
FIGURE 3
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4.1.2 Yorkinz sveed and 3-ily outrut.

The minimum manual speed of the machine is 300 rpm
but the machine carn be hand driven up to the sveed
o® 1,70C rpm. The maximum outrut of the threcher
1,500 kg of dry raddy fer a 7-hour day.

e
L]

Paddy threshing.

HJarvested paddy with its straw is piled on the hozper. The
mechine is hend driven until it reaches z sneed of 1,00C rpm
znd then the peddy is Ted onto the threshing drum. The term
"double operation™ is derived by the f2ct that during the
process, thz threshed paddy is passed throuch 2 sieve on the
bottom of the threshing 2rum while the straw is throwm out

oy wire lonps trrouzh the straw cutlet.

The crop beinz threched must be dry encugh i.e. 15 - 17%
rioisture ccontent wet basis tc achieve comnlete seczration

ol peddy from the straw,

CROSLEMS OF ADOPTION.
Th

e adorntion oFf the 2tove and ~ther sim-le fnod nrccessing

tzchnelezizs has been very slow due tc the following:
2) The cost of raw materiels is ever high especially for

2
steel. This mak=ze it 4i77:2

cult for small scale farmers
to buy the technologies davelo

vreZ, The potential
mznufacturers also become reluctant to talre up developed
technolczies from Pesearch -nd Jevelopnment (3 & D)

institutions to manufacture them in large scale.

b) Lack of co-ordinztion among the 2 & D institutions.
This results in duplicetion 27 efforts and uneven use
of the scarcely available resources.

c) Inadequate R & D engineers tc tale up the challenge of
the ever rising demsnd fcr food rrecessing equipment.
This limits design and develcpment in this area.

@' BSocial ~nd cultural barrier e.g. threshing and winnowing
has in many areas been considered - women job hence
limiting the use of developed technologies. In some cases,
activities like threshing and winnowing has been taken




as a social event where wcmen rmeet for gossiping and

exchanging social jokes while working.

CCNCLUSION.

Yith the successful Zevelonment of threshing machines for
beans, sorchum and paddy the 2lement of drudgery may be
solved. Tn view of the growing impartance of such crops
not only as food crops but also as a source of income for
the farmers, there is a need to tackle the problems of
adoption to imwrove the threshing operation znd reduce

drudgery.

Jesign for other fsod processing machines should be exTlored
znd this c=211ls for co-ordination and collaboration among

ths nati~nal and international Research and Develooment
institutions.
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