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by
A.D.CHAUTHRY

VJ , ABSTRACT

Harvesting of wheat conventionally with sickle
is the most labour intensive operation in the
production of grain, The socio-economic and agro-
climate conditions of the country have prevented
the adoption ofwestern type mowers and combines
for harvesting grain crop. Careful investigations
into the agriculturzl practices with special
reference to average farm size in Pakistan led to
the development of multipurpose, multicrop and
self-propelled University Reaper, This is a very
cheap unit and it can et one ha of wheat, rice
and forage crops with in 2,5 hours with an expendi-
ture of rupees 75/ha, All the parts of this machine
except 6-7 h.p. gasoline engine have been fabricated
from locally available material and this machine is
being produced commercially by a Pakistani firm
Malbro International Collaborator of an Australian
firm Toft, v/

INTRO DUCTION

Wheat is the most important crop in Pgkistan when measured
in terms of acreage or tonnage, This crop is harvested conventi onally
wi th sickle, The labourer squats, and he grasps a bundle of grain
stems in his left hand while the " Dranti " a surrated sickle, is used
with the right hand to cut the stacks with a pulling stroke. When a
reasonable sized bundle, 7 to 8 cm in diameter, is in the left hand,
the right hand is used to wrap a few stalks aroung the bundle, securing
it tightly, Additional small bundles are held, cut and tied, until the
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group of bundles in about 15 cm in diameter, An alternative method
used in larger fields is to cut the stalks by the handful and to lay
them in pile. When the pile is of bundle size it is gathered up and
tied with a few stalks. The bundles are then stacked and allowed to
dry before threshing, Usually serveral people move through the field ..
together, which gives both companion-ship and a competitive spirit to
the harvesting. This whole operation of wheat harvesting is completed
within four weeks time, -

JUSTIFICATION

Harvesting is the most labour intensive operation in the
production of grain, 'One strong man will work from 8 to 13 days to
cut one ha of grain. The high labour requirement has three distinct
adverse effects, :
1e Over the past two years, the available labour has not been
sufficient to harvest the entire wheat crop, with the result that some
of the grain has remained in the fields. What percentage of the crop
wzs lost is not'known, but it is large enough that the igriculture
Department officials refer to it as a significant problem,

2e  The labour that is available at harvést time recognises that
| it is in high demand, and therefore, charges the farmer an exhorbitant
amnount of Rs:250/- per ha ,

S Because of the high wages paid for the harvest labour, many
people not normally involved in agriculture take leave from their
regular jobs to earn money in the grain harvest,

The first two of these effects work a hardship on the farmer,
The first and last are deterimental to the entire community, because
the total labour supply is reduced and absenteeism hampers other
comnunity activities. _ f

In mechanising labour intensive activities, one should bear

in mind the technological unemployment that mgy result, The labour

whose employment will be replaced by machine is temporary or segsonal
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labour that gains its normal income from other sourccs. Approximately
50 percent of the harvest labour is not normally occupied in agricul-
ture so that if the harvest labour is reduced to 50 percent, it need
not effect the income of those who are normally farm labourers, The
present labour fordge used in harvesting is insufficient for the size
of the crop and therefore, the general economy as well as the farmers
lose the value of that portion of the crop not harvested.

The counter balancing factors of total harvest, lower cost,
and multiple croping in this case az;bear to outweigh any temporary
labour displacement which mgy occure for mechanizgtion., TFor this
reason it is not considered that technological unemployment is a valid
reason for continuing hand harvesting of grain in Pakistan. Therefore,
if a machine could be developed that would reduce the amount of time
and labour required to harvest grain it would be of immediate benefit
to the society of this country.

CHOICE OF TYPE OF EQUIPMENT

There seems to be two possible ways of overcoming the
problem of labour shortage during harvesting segson and obtaining
timely operation to facilitate the growing of the succeeding crop in
the multiple croping sequence., These are namely (a) the use of
combine harvester and (b) development of improved simple harvesting
machines suitable for the developing countries. There are certain
principal factors which have prevented the adoption of western type
mowers and combines for harvesting grain crops in this country., Most
of the fields are too small for conventional machinery and they are
borded by narrow dirt " Bunds ". Bunds are clcvated earthen ridges,
used to contain irrigation water and serve as paths arround wet fields
These prevent or hinder access to the fields with large equipmente.
LZven though a farmer may own two ha of farm land, his holdings are
usually split into several smaller fields, This is due to fractiona-
tion through inharitance, the requirement of irrigation practices, and
in places, to the relasively steep terrain., The village lanes are
usually 25to 3 meters wide, This limits the width of the machine not
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to exceed § meters.

Not only the initial cost of the machine is a factor coming
in the way of introducing the machine, but also the facilities of

‘repair and servicing by the agricultural machinery dealers. They have

the problem of justifying a service specially when they face low
density of machine in a particular area, long distances from their
head quarters, poor and impassible roads to villages, lack of materids,
government restrictions on imports, taxes and lack of trained personnd.
Inadequate service facilities is a major factor hinderance to efficiedt
introductia%oof any machinery., The best solution to such a machinery
seems to be}introduce a machine which will require minimum maintenance
and service parts which are easily available or preferably locally
manufactured.

The harvesting season of wheat remains only for ten to
fifteen days gnd g machine designed only for wheat harvesting will not
be preferéd by a traditional fsrmer. Therefore, a multicrop harvesting
equipment which could cut wheat, rice and forage crops would be readily
acceptable to the farmer, as he will use his equipment for the whole
of the year and neced not to buy new machines for rice and other such
Crops.

DEVELOEMINT OF UNIVERSITY REALPER

Careful investigations on the techno-economic, agro—climatic
and other requirements enumirated sbove with special reference to
average farm situations in Pakistan led to the development of Univer-
sl ty Reaper. The few imported reapers both self propelled and tractoz
drawn which were tried at different places were not sccepted by the
farmers due: to high costy difficulty in bundling and poor manoeuvrapi-
lity. These machines were also fdund unsuitable in uneven amd small
fields borded by narrow dirt Bunds " for irrigation purposes. The
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machines designed for horses were t® heavy for a pair of average size
bullocks and were inefficient to harvest when the crop growth were
thicks.
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A mul tipurpose, multicrop, self-propelled reaper to over
come the above mentioned problems was designed and developed at the
University of Agriculture,Faisalabad. The Pakistan Science Foundation
sponsered this project and the final design of this machine has been
purchased by a firm Malbro International collaborator of an Austrialian
firm Toft for large scale production,

The main frame of Uni-regper is supported on two front
driving wheels and one rcar supporting wheel with pneumatic types
(Fige1 j‘ The power for cutting operation and for forward travel of

he machine are provided by a 6-7 hepe. light weight gasoline engine
fixed to the rear of the machine., A V-belt drive and bevel gear
mechanism provided the necessary reduction of the engine speed from
2500 r.pems to 350 r.pe.m. at the crank wheel to which the pitman

head is fixed (Fig.2)E4lThis produces 700 strokes per minute of the
cutter bar, A roller chain and spur gear reduction mechanism has been
provided to avoid slippage losses and to run the front driving wheel

at 30 TepeM. (Fig.B)P'KB

The convential mower cutter bar has becen adopted to form
the cutting unit. Two dog clutches are provided wne oh exch of the
front wheels (Fige3)e. These dog clutches work simultaneously to
engage or disengage engine power for forward travel. These clutches
work indepencent of each other and help in eesy turning of the machiuc.
The expensive diffecrential gear mechanism has bcen replaced by this
sinple arrangement, One dog clutch is provided to engage and disengage
engine power from cutter bar (Fig.3)e. The cutter bar is mounted at a
distance of 5 cm, at the back of front wheel (Fig.1). :

To avoid swinging of the cutter bar a supportingwheel of
20 cm, dia is provided at the right hand side of the cutter bar (Fig.1)
This arrangement helpsin easy running of the machine in uneven fidds.
Four adjustable screws are used for raising and lowering the cutter
bar to cut the crop at desired height (Fig.3). For transportation
purposes the cutter bar czn be lifted up at an angle of 80 degree with
the horizontal and tied vith the frame of the machine., Thus the
machine occupies only one meter spsce while travelling on a road or




oving from one field to the other. The cutter bar is detachable and
the rest of the machine can be used as g small power tiller of 6-7 h.b.
F for other farm operations as sewing of cereals and spreading fertiliqég
in the field. =

WORKING OF UNIV:IRSITY REAPER

: Only one operator is required to control and operzte this
machine in the field. Two control lcvers accessagble to operator, one
for cutter bar control and'the other for forward travel control, have
been provided (Fig.4f?“{The operator can walk or sit on the seat
provided for this purpose, Two additional workers are necessgry for
tying bundles of the cut crop or removing it from the field and taking
it to threshing centre, One ha of whecat /rice and forage crop can be
cut within 2,5 hours with an estimated cost Rs:75-06 per ha. This cost
includes fuel, labour and depreciaztion of the machine. At present to
harvest wheat manually one man takes about ten days to cut one ha of
wheat working for eight hours a day with an expenditure of Rs:256/—
per hage.

With the adjustable cutter bar the crop can be cut at a
desired height, maximum up %o 30 cm and by detaching the cutter bar
from the main assembly the machinc is being used as a smgll power tiller
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and it can sow one ha of cereal crop with 1in 25 hours. The farmers
are'using the engine of this machine on a smgll thresher of capaci ty
500 kg/hour of wheat and 800 kg/hour of rice., All the parts of this
ngchine except 6-~7 h.pe. gasoline engine were manufacturcd in Pakistan
from the locally availeble materials. The lifec of this machine has

been cstimated 8-10 years with care and maintenance, This is a very
cheap unit and it can bc fabricated with an expenditure of Rs:8000,00
only.
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ACCEPTARYLITY OF THE UNIVERSITY REAPER

The simplicity of design and the working of this machine
have been appreciated by the farmers, national and internatdional

menufacturing agencics ond organizations as mentioned below:
A

SeNOs Date Name of Organization/Institution Remarks
1e 126577 Dr.Amir Mohammad the Vice This indigdnous
: Chancellor, University of unit can be used
xgrlculture,Falsalabad and in farmer's field
Advisor of ‘gricultural Affairs wi thout much :

Government of Pakistan inaugrated problem.
the demonstrzation of this
maschine in the wheat fields of
the University (Fige5,6).
p-tsiib
2e - 745377 " National News Bulletin " This is the cheapest
Radio Pgkistan, unit in the world
: made form locally
available materials,

n

= T 188477  Datly " Imvor |, This machine oan

/ cut wheat and rice
: efficiently and

| power mechanism of

! thls unit w1th

+E1o madl e

WULE —.—.v\_'-l..ho-v“—*-a.‘

| , can be used for

f! Bowing cereals zand
distributing ferti-

lizer in the field,

e 1.3.78 " Sarsabz Programme " Pakistan A film of " Ficld
Telcvision Corporation, : Denonstration of
the University
Reaper " was shown.

Be Pakistan Scicnce Foundation chipped in with a hand some
hand out of Rs:25,000/~ to help r¢ uOSlgn and further improve the

device., Some national menufacturing agencics given below approached
the University authorities to get rightsof production of this machine,
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1« M/s. Sadiq and Sons, Lahore,

2. Lahore Engincering Foundary and Workshops, Lahore,

3¢ M/s. Internctional Commercial Tpraders, Karachi.

4, M/s. J.T.Steels Nerwala Road, Faisalabad.

5. Master Engincering Company Samundary Road, Faisalabad.

But only a raputed Pgkistani firm Malbro~International Lahare
Collaborator of an Australian firm Toft purchased the design of this
machine for large scale production (Flg.?) f%ls is the first time
in the history of the Univcrsity that a prlvate Organigation has
collaborated with the University in the ficld of Agricultural
Engincering.

Some Intern,tional Manufacturing Agencies have sksed for
the details of the design of this machine - and have demgnded its
drawings to develop this unit in their own country. The names and -
addrcsses of these organizations are given as under:

S.No, Name Designati on Address
: 8 Ronal R.Down Manager Sales Toft Brothers Industries.
Australia.
=% Gordon S.Powel Manager Asia Toft Brothers Industries.
Ltd. Australia,
3
e G.E. Thierstein agri,Engineer International Crop
> Rescarch Institute for
the Semi Arid Tropics,
Hyderabad,India.
Fi,{_»
& 4, Michael Chgpman _ Manager The Daily Leader,
stuttgart, Arkansas, USA.
Se Dr.Abdul Selam A.Gomma Wheat Research section
Director Ficld crops Research
Institute, Giza;, =

U.A.R.
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* The abstract relating to field study of the University Reaper
Pfhas been published in the following National and International News :

/ letters/Bulletins,

SeNOW Name of Bulletins Name of Organization Year/Volume
1e " gecience News " National Science Council 1976
Pgkistan,. Vol=IT,NOo,3=4
2, st ” University of Agriculture August,1977
Faisalabad,Psk istan. No0.2050
Monthly Edition,.
3. T yistas ~do- ~ March,1978
, Vol-I (9)
4 Annual Research Report -do- 1976-1977
Se "General Information : ~do~ - 1977-1978
Bulletin, . :
£ Welcome Address to the On 4th Convocation
President of Pakistan of the University March,1978
by Dr.Amir Mohammad, of Agricul ture,

the Vice Chancellor of Faisalabad.
the University and

Advisor of Agricultural

Affairs, Government of

Pakistan.

e e

University Grant Sept.-0October,

n ' . * n
7 The V9r31tles el i

The above mentioncd acceptability report indicates that a
multipurpose machine is more acceptable to the farmers of Pakistan than

a machine designed only for one opcration.,

vy -
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CONCLUSTON

The following conclusinn has been drawn from the study of

the manufacturing processes and the field study of the University

1

Reaper.

1. This indigenous unit is suitable to socio-economic and

agro—climaticvcénditions of Pakistan,

-2+ The farmers of this country like simple, low cost, multi-
purpose and multicrop machines made from locally available
materials.,

3. The manufacturing agencies of Pakistan prefer indi:genous
machines for large scale production provided these machines
have been properly designed and evaluated.

4, There are highly qualified personnel in the field of

Agricultural Engineering and Agricuitire in the University
and if a centralised Research Centre for the Develnpment of
Agricultural Machinery is established in this Institution

< ‘then local manufacturing organisations and foreign firms
would collaborate in the research activities to develop
agricultural machinery. ‘
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1. Supporting Wheel for Cutting Blade.
2. Cutting Blade Assembly.

3. f{ront Pneumatic Tyres.

4. Engine. 3

Fig. 1. Assembly of the improved model of the
VUniversity Reaper.
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e Bevel gear.
2 Power Transmission to pitmanshaft.

&«

BIps 2, Beve¢l gear and power Transnission
to the pitman shaft of the University Reaper.




Pigs 5t

.Dog %}ﬁtches for forvard
Tinal sopced refuction gears

3econd speed reduction.
Dog clutch to control cutting Blade

»

#gller Crain.

Tnside details of the University Re

travel controle. :
for forward travel.
Cutting Blade height adjusting scre
Tirst speed reduction.

Se

operation.

apeEre
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Dag clutch to control cutting Blade operation.
Rzar supporting wheel.

Stcering. *

Control lever for forward travel of the machine.
Csntrol lever for cutting Blade operation.
Frovision for attaching ¢ seat with the machine.

Details of the Rear section of the University Reaj er.
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PEge-5s Che first prototype designed and fabricated
By A.D. CHaUDHRY in the workshd@ips of the dept. i
»f Farm Machinery & Power University of Agriculture, |
: Faisalabad. ' s
% ;
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The demonstration of the first prototype of

the University Reaper on 12-5-1977 in the wleat
fields of the University of ABgriculture,
Faisalabad.

The Vice-Chancellor Dr.Amir Mohammad

is handling the devics.
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