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MESSAGE

It was my cherished dream to
start work on appropriate techno-
logy in an organised manner all
over India. For this purpose, 1
had established an appropriate
technology development unit in
the Gandhian Ingtitute of Studises,
Varanasi, in the beginning of 1973.
It is nice to see the nucieus grow
inte a fully developed Appropriate
Technology Developuwent Association
(India) with its headguarters at
Lucknow.

I wsas very glad to learn that the Association has now
brought out a Directory of appropriate technelogy
machines, tools, plants, eguipments, processes and
industries. I was always of the oplnlon that appropriate
technology has got a great roie to play in the decentral-
isation af power and wealth. On the one hand it simplifies
the technology and makes it possible to be taken to every
home and on the other it minimises the drudgery and
monotony of the workers. This term has a wider applicaticn
and should transcend the narrow limits of hardwares and
technical equipment ®*nd become the philosophy of 1life for
a simple living, for better manasement of economic and
social affairs and distribution of wealth and power to the
people. If we can have suitable low cost machines, plants,
processes and industries which could be introduced in the
villages 2f Iendia in large numbers, the people will have
some productive work to do in their homes, It will also
eintribute immensely %5 the we2alth of the nation. This
w111 be very close to the ideal of Mahatma Gandhi, namely,

‘production by masses’ as opprsed to ‘mass production’
Mahatma Gandhl had said ‘‘every machine that helps every
individual has a place but there should bz no place for
machines that concentrate power in a few hands and turn
the masses merely into machine minders, if indeed they
do not make them unemployed’’.

I congratulate the members of the Appropriate Tech-
nology Development Assogiation for their commendable
efParts in collecting and collating s;mple technologies
from all over and pubting them together in the form of
a Directory. I hope that the Association will also show
untiring zeal and effort for ictroducing these eguipments,
proceszss and induatries in large ecale in rurel areas

g

March 23, 1977 Jayaprakash Narayan
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ABSTRACT

Appropriate Technology--Directory of Tools, Equipment, Machines, Plants, Pro-
cesses and Industries, first edition, 1977, 280 pages.

Simple technologies and industriat processes for small communities and rural areas with
compiete illustrations, designs and drawings. Divided into ten section, comprising, (i) agro-
tools, (ii) hand tools and equipment for craft, (i) agro-processing, (iv) village and
cottage industries, {v) materisl handling and transport, (vi} health and hygiena, {vii) edu-
cation, training and culture, {(viij) work power and anergy, {ix) household and domestics,
(x) housing and construction. intreductions have bez=n given in each section which in-
traduces readers to the concept and philosophy of appropriate technalngy in addition to
giving guidance for itz practice. In the end a WHC'S WHO in appropriate tecenology is
alse included which enllsts Individuals and groups invelved in India and abread.

First Printed, 1977, 2000 copies
Printed In India

Copier of the directory can be ordered from : M. M. Hoda, Executive Director,
Appropriate Technology Davelopment Association. Post Box 311, Gandhi Bhawan, Lucknow
226001, India. Price in India = Rs. 50 excluding sosraze, Price abroad: $10 excluding postage.
Giscounts may be given for purchase of more than 10 copies at 2 time.
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FOREWORD

The Appropriate Technology Development Association registered under
the Indian Socicties Registration Act, XX of 1860, during April 19761is a
voluntary organisation, engaged in the task of popularising the techniques
and methods considered useful, practical, economical, appropriate and attain~
able within the resources of the individuals and the communitics, particularly
in the underdeveloped and backward regions. The Assoctation collaborates and
coordinates its activities with the institutions and organisations engaged in
similar types of activities and undertakes pilot experimentation work in cases
where no suitable agencies or organisations are available for undcrtaking such
action-oriented research projects, which are considered to be of urgent and
beneficial nature and in the interest of development work, particularly for the
rural communities.

A number of definitions have been advanced by the various protagonists
of low-cost, intermediate, appropriate and alternative technologies and very
often they are used interchangeably; but no useful parpose can be served by go-
mq into various hair-splitting niceties until we examine the approprizteness of
a given technology in the context of a given situation. Itis a well recognised
fact that certain technologies may be found to be appropriate under a set of
situations, but may be quite inappropriate in other contexts. To a person,
using primitive tools in his occupation, a little improvement or modification or
replacentent within his resources, may vesult in improving his working efliciency
and thus produce some surplus over his present level of earning; even such
improvements can be legitimatcly classified under the category of ‘appropriate
technology’ in that context, though it may be almost elementary for one who
has been using more sophisticoted types of tools in his profession. A large-
scale modern technology in its mplementation may require very heavy capital
investment, introduce labour-saving devices, may need advanced managerial
and ma.rkefu‘cr skills, bring concentration of wealth in the hands of those who
are responﬁuble to organise it. It may have a due place in an economy, but it
brings about mass migration and uprooting of rural families, create problems
of transport, communications, sanitation, housing and introduce environmental
hazards, thereby bringing about an ccological imbalance in its operation.
There is mass production and concentration of wealth in few hands, but there is
no production by masses, as labour saving devices result in the eniployment of
comparatively fewer hands. Such a sitnaton is not covered under the caption
of *‘Appropriate Technology’ as it aims at introducing cfficicnt technology in a
decentralised fashion, requiring compartively low capital investiment and doing
the greatest good for the greatest number of people or commumiies. Thinkers who have
sct up the Association are quite ¢lzar in their rminds as to what they aim to
achieve from its various activitics. They feel decentralisation of lechnolagy in the
context of the Indiar situation is the only way and the most practical way of bring-
ing relief to the villaze masses who arc groaning under the yoke of poverty.
Appropriate tecl1nolog\ if suitably introduced, avoids migration of the popula-
tion from the rural arcas (o the cities and towns and ensures more adequate
distribution of wcalth in the countryside. More opportunitics of employment
are created. Itis to be clearly understood that such improvements are not to
be brought about at the cost of ¢fficiency. The guiding principle of low capital
investmen per worker and greater employment opportunities are, no doubt,
kept as the focal points in its aciivities,
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There is no doubt that the Association, though in its formative stage,
has taken up surveys and studies and pilot experimentation in certain
areas urgently needing the country’s attention, but it has not left out a
very important subject, i.e., providing the services of a ‘Clearing House’
in the field of appropriate technology. There is also no doubt that much
is to be learnt from the local experiences and a number of individuals
and organisation—government and voluntary—have gone into the process of
developing appropriate technology, particularly in recent years, and in their
own fields have done very commendable and useful work for their introduction
in the local areas, but their knowledge has, in many cases, remained confined
to certain specific areas only. What the Association, in its very early delibera-
tion felc was that it should bring out the first volume of a Directory which may
deal with the simple mesthods, techniques, gadgets, indusirial technologies
which have stcod the test of time, so that useful and effective techniques
practised in particular regions may be suitably transferred and applied in other
parts of the country. All the members were requested to give all possible
information in different fields of appropriate technology to the fice of the
Assoclation and Mr. M. M. Hoda, the Execative Director, was :wsigned the
respoansibility to get in touch with the various organisations and individuals,
obtain information from them and compile such information in i cordance
with aset of lines agreed to Mr. Hoda, who has considerable experience as a
professional and has attended to the similar work elsewhere, has carried out
this task with admirable urgency and has prepatcd the first draft which has
been vette:’ and further improved upon by the Technical Committeee and is
now ready to be sentto the press. He deserves great appreciation of the
Association for this work.

Thanks are extended to the members of the Technical Committee, parti-
cularly, to Mr. A. K. Karan, Mr. Radhakrishna, Mr. M. Akram, Mr. V. 8.
Mathur and Mr. Bhagwant Singh who suggested new items to be included in
the Directory.

Special thanks are extended to Mr. M. K. Garg, who brought forth his
valiicd and seasoned experiences, particularly, in the field of mini-sugar and
mini-pottery and thercby extended a new emphasis for pilot experimentation
which the Association is at prescnt planning to undertake in the field of mini-
spinning technology. He has contributed substantially in the preparation of
this directory.

Thanks are extended to Intermediate Technology Development Group,
London; Khadi and Village Industrics Commission, Bombay; Council of
Scientific and Industrial Research, New Delhi; National Building Organisa-
tion, New Delhi; Planning Rescarch & Action Institute, Lucknow; Allahabad
Agricultural Tnstitnte, Naini, Allahabad; Agricultaral University, Ludhiana;
Gram Nirman Mandal, Shokhodcora, Bihar; VITA, UNIGEF, New Delhi;
Litcracy House, Lucknow; Forest Research Institute, Dehradun; Andhra
Pradesh Agricultural University, Hyderabad; Small Industries Development
Organisation, New Delli; Friends Rural Centre, Rasulia; Agricultural Research
Tools Centre, Bardoli; Khadi Prayog Samiti, Ahmadabad, ctc. etc. who were
good cnough to give us the henefit of their various publications and technologies
developed by them and are heing cxtended to other areas. But for their help
this Directory, inits present form, could not have been brought out by the
Association.

The Association is fully alive to the short-coming or Volume I of this
Directory as the limitation of time and its resources have stood in its fuller and
more comprehensive preparation; but it will be appreciated that it is our
1
[
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maiden attempt and the second volume, the work on which has already begun,
would provide still more useful and practical information so that agencies and
individuals engaged in the pioneering work of popularising appropriate techno-
logy in the rural areas may be benefited and the advantages of its efforts
may be extended to wider areas in the interest of the development of the coun-
try, If this Directory is able to serve the purpose even to a small extent, the
Association will feel encouraged that it has made a good beginning-and a beginning
in the right direstion to serve the masses in this important field of activity which
would go a long way in ameliorating the present imbalanced growth and result
in the dispersal of technology in the rural areas with a sense of urgency
and speed.

RAM DAS
December 11, 1976. Chairman




INTRODUCTION

For a balanced and healthy development of India, progress must essenti-
ally come to villages, backward areas and weaker sections of the society.
Mahatma Gandhi said about half a century ago : ‘India lives in villages,
if villages perish India perishes too.” It was for this reason that Gandhi Iaid
emphasis on rural development and on the improvement of technology of
village crafts and industries, giving a new turn to the meaning of industries,
industrialisation and machinery. He made Charkha (spinning wheel) a symbol
of technology suitable for Indian conditions which can go to every Indian
house.

Western technology, imported in India is not alwavs the best, even in
its limited sense of maximising productior: and profit and is definitely not appro-
priate to Indian conditions in all cases. Imported and copied from the West,
it is too expensive, complicated and beyond the reach of the most of the Indian
people.  On the other hand, the indigenous and traditional technologies like
potter’s wheel, cobbler’s needles and thread and weaver’s loom are very
incfficient and wastelul of skill and time. A systematic search and research is,
therefore, needed in India to upgrade and improve the efficiency and producti-
vity of the traditional equipment so that the fruiis of technology are shared by
all and the whole of the Indian working torce could contribute its best in
production and augmenting the national wealth and ensuring its fair distri-
bution amongst all.

Introduction of improved tools, equipment and processes and better
technology is the first priority for effective development and progress of the
country. Special efforts are to be made to re-establish the decaying industry
and crafts of the villages and small towns in order to create new and better job
opportunitics, In the competitive economy of today, economic transformation
can be brought about only by giving better technologics to the peasants, crafts-
men and artisans most of whom are still working under serious handicaps with
primitive and inefTicient types of tonls and equipments. Some work has been
done in this ficld and new techniques, tools and processes have been developed
in some regions but they remain confined and do not find the media to
facilitate their adoption in other regions. 'There'is a great need therefore for
the documentation of such techniques, processes, tools and equipments which
have been developed and found successful, and for disseminating this infor-
mation to as wide a public as possible.

It ought to be made clear that we are not advocating in reality a new
technology. The real idca is to collect information on the most suitable and
appropriate technology for the weaker scctions and the backward arcas which
already exists, in order to help them to choosc from these equipments.
Onc difliculty of implementing the idea of appropriate technology is the lack
of articulation of the real necds from the field level. One of the reasons for
this is that until people are aware that there is a range of technological choice,
problems are bound to be defined in terms of such western or widely advertised
equipment and technology as are familiar and available.

The experts of appropriate technology like the late Dr. D. R. Gadgil,
Dr. Schumacher and others have suggested three ways of arriving at appro-
priate technology solutions, namely : (1) improving the traditional and indi-
genous technology; (2} adopting after modification the current technology.
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This includes descaling of large-scale industries; and (3) inventing new techno-
logy like solar equipment or revivicg forsaken technology like wind-mill and
water wheel.

This Directory is an attempt to collect information on all the three appro-
aches. The collection is purely illustrative and does not claim to be exhaustive.
Its endeavour is to illustrate appropriate technology by examples and to
“bridge the gap” which keeps the Indian villages cut ofl' from each other’s
experiences. There are some very good tools, equipments, techniques and
processes devised in a particular region of India, but there may ot he
effective channels through which persons living in other parts can lecarn about
them easily and benefit from them. It is hoped that the Directory will serve
this purpose. This is meant for the use of field level workers. agents of change
in the rural areas, voluntary workers and others whe are fairly educated to
read the drawings and the description of the equipment and processes and are
able to wanslate them into action.

The first volume of this directory (there have to he many more volumes
on a continuing basis to include all such equipments which have been invented
in many places) is just an initial attempt to bring together a few samples of
appropriate technology and service industries and include ideas collected
from various sources. As has already been mentioned, it is just illustrative.
I am quite aware of the shortcomings that many better technologies and pro-
cesses evolved could not be included due to various reasons. This is our serious
limitation. Bug it is proposed that another volume will be brought out by the
Association soon with as many items as can be collected from sources inside
and outside the country, which may make up the deficiency to some extent,

I am grateful to my colleagues in the Association and the staff, especially to
Mr. J. A. Siddiqui for painstakingly collccting technical information, preparing
initial drawings, besides doing other liaison work and to Mr, A, Bari, Office
Manager, for typing the draft many times which was being corrected and modi-
fied till the time of going to the press. I am also indebted to various agencies
and individuals who have been good enough to send me very useful and up-to
date information on various aspects of the appropriate technology. I am
cspecially thankful to the Technical Committee of the Association, which has
gone through the draft of this volume and made a number of suggestions an.:
modifications, thereby improving its layout, presentation and contents. Specii
thanks are due to Dr. Ram Das, Chairman of the Association, who has taken
much pains in going through the draft and has made immense improvement
in its language and content, besides making a nun:ver of modifications and
additions. His valuable guidance and advice on every occasion was a great
source of strength for me.

M. M, HODA
Executive Director
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INTRODUCTION

The ordinary hand tools like ‘khurpa’ and implements like ‘Desi’ plough
are quite primitive, cumbersome, inefficient and expose the workers and the
bullocks to fatigne and drudgery. Much experimentation has gone into the
process and some handy tools and implements have been developed which are
cheap, easy to handle, are more efficient in work performance, produce greater
surpluses and do not expose the workers and the bullocks to such fatigue,
Far more however remains to be done to improve all the tools and implements
which are in voguc in different regions of the country including thosc of hilly
and plateau tracts, yet in many areas the improved tools and implements meet
the local demand. Some of the improved ones are discussed in the following
chapier to bring home the point that, with littlc additional costs which are
within the resources of the local people, the efficiency and performance could
be greatly improved and the clement of fatigue and drudgery reduced.

Further information on improved agricultural tools and implements can
be obtained from the following :— :
1. Central government’s agricu]turalji‘e:}gﬁ_heering workshops
2. States’ departments of agriculture
3. States’ agricultural universities
4. States’ agricnltural enginecering workshops

5. Local private dealers engazed in che manufacture of hand tools,
garden tools, iron ploughs, cultvatess, water pumps, cngmes, tireshers and
hand operated and bullock drawn implements.

6. Local voluntary organisations and individuals engaged ia vescerch
and design work pertaining to tools and agricultural implements.

7. Others




GARDEN TOOLS
( Figures relate to Plates I, 14, IB, IC)

Contact Agency : The Agricultural Tool Research (Clenire, Krishi
Yantryalaya, Bardoli, Gujarat.

The above mentioned agency has developed some useful tools and
implements. They are dealt with in the following :—

1. Double hoe with three prongs It is a tool for digging, weeding,
colleciing weeds and preparing plots, etc. It is 7.5” high and 2.5" wide with
22" long wooden handle. At the other end, it has three prongs, each of 1/4”
thickness (fig. 1, Plate I).

Price : Rs, 10/-

2. Leveller : It is used for preparing seed-beds for nurseries and for
levelling beds for vegetable. It is 10" long, 1.5” high with 22" long wooden
handle. (Fig. 2, Plate I).

Price: Rs. 5/-

3. Furrower : It mazkes ridges and furrows for sowing seeds and for
prepaving seedlings. Sowing of the vegetable seeds can be done on the ridges
and watering in the furrows, for keeping soil opened. It is 4 high, 3" wide
with 227 long handle. Angle of the blade with the handle is 90°, {¥ig. 3,
Piate TA).

Price : Rs. 10/-

4. Furrow Opener : It is used exclusively for opening furrows for
sowing seeds. 1Itis 1. 5" wide, 4"high with 22° long handle. Angle with the
handle is 70°. (Fig. 4 Plate IA).

Price: Rs. 8/-

5. Spade

{(7) Method of Construction: 11" x6”x1/8” mild steel plate is cut
into the shape given. 3/8" wide cutting edge should be made all
round on the dotted lisec marked D. The shoulders are bent
at right angle on dotted line C. A clamp H for fitting the
handle is made of another plate 13/4”x3/8” and rivetted on
the main body of the spadc with four rivets. Handle can be
made from 1 1/2” to 1 3/4” round solid bamboo, 5 ft. long which
is fitted in the round portion of the clamp. (Fig. 5, Plate IB).

(77} How operated: The handle is held firmly with both the hands
with the flat side towards the operator., The blade is pushed
firmly in the ground in an upright position. Immediately after
that one of the fect is put on the shoulder of the spade and pushed
decper, pulling the spade towards the operator one can work more
angp for longer hours with less fatigne. An cxcellent tool for
digging irrigated land, for making furrows, for weeding and for
drain making, ctc.

Price: Ry, 10/-




6. Weeding Hoe

(/) Method of manufactare: Blade (A) is made of carbon and
steel 2 1/2”x 6", It can be easily made from the scrap knife plate
of the ginning machine. The 6" length portion is sharpened.

A rod (B) 1/2” round ang 9 1/2” long is flattened at one end and rivetted
in the middle of the blade. The other end of the rod is rivetted on the
pipe {C).

Pipe (C) is made of 16 Swg. M. S. Sheet. It is made semi- circular
and rivetted on to the rod, the end of which is flactened and made round
of the same circumference as the pipe.

The blade makes an angle of 70° with the axis of the pipe, in which
a handle made of solid bamboo 5 ft. long is inserted and nailed. (Fig. 6, Plate IC).

(#) How operated: This tool has been designed to enable a person to
carry out weeding work in standing position. The blade is
pushed into the ground and pulled towards the operator.

Price: Rs, 10/-
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DUSTER
( Figures relate to Plaie II)

Contact Agency; Agricultural Tool Research Centre, Bardoli, Gujarat.

Introduction: This duster of a simple design is useful equipment for
spraying insecticide and pesticide in small backyard kitchen gardens, This can
be easily fabricated by village blacksmiths and carpenters.

Constructiont The powder container is 6” Jong and 4 1/2” dia.
made of 26 swg. galvanised iton sheet (Fig. 1). Cone B is fized to the
container 1” from the top. Two tubes D, and D, both 13" long and 17 dia.
are fixad to the cone, and are made of 28 to 30 swg. sheet. They are
made in two parts to facilitate handling and transport. Face E is made of
a 3" sheet and is folded from threc sides and rivetted. The outside portion
is 4 1/2” to 5" long. The face is bent a little inwards, so that the powder may
hit the face and spread iike dust. A valve is fitted underneath the bellows,
which opens up when the air goes to the container and closes when the bellows
draws the air in. When the bellows is opcrated, the air goes inside the
container A, through the valve and the air pressure forces the powder out.

The bellows is made from two oval shaped wooden pieces of 9" x 4" x 3/t
size. {Fig.3 and 4}. Both the ends are made circular of radius 3" and 2”
respectively. Both the wooden pieces are joined by an cil cloth J. The oil
cloth is fixed in such a way that the bellows on one side opens 10" wide and on
the other side it is fixed 1o the pieces by means of leather strap and nails, The
oil cloth and the leather strap should be fixed in such a way that it is air tight.
On the upper side, a handle K is fiticd to operate the bellows. On the lower
portion a semi-hemispherical bowl is fitted with three screws, The air comes
in through the holc in H inside which the valve is fitted. When the bellows i
opened, the air comes in through three holes provided in the wooden piece, the
valve of which closes when the hellows is pressed.  (Fully assembled duster is
shown in Fig. 2}

How to operate :

On the top of the powder container A, bellows J is fitted. The bellows is
joined to the container by latch G, The latch s opened and the bellows is taken
out before filling the container with powder. The powder is filled up to a level
below tube €. The powder comes out through the cone B and tube C. A rope
or strap is fitted in F aud the duster is hung by the shoulder. One hand is kept
on the bellows and by the other hand pipe D is held. The powder can be
sprinkled in any direction. When the bellows is pressed, the air pressure forces
the powder in the container to pass through tubes G, Dy, D,y and to come out
through the face E and spread in the field with the air.

Price: Rs. 20/-,
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HOLLOW EARTH AUGER
( Figures velate to Plate IIT)
Contact Agency: Agricultural Tool Research Centre, Bardoli, Gujarat.

Introduction: This implement is used for digging holes in the field,
either for fixing poles for fencing or for localised cultivation to save fertihizer
and irrigation water. The whole field need not be ploughed and manured:

Meihod of Consiruction:

(a) Semi circular blades and container—2

Two plates 117 X 6” X 1/8” are cut in shape as in figure K. FEdges
G and H are sharpened up to 3/8” from the back side and formed
inte blades. Both the plates are rounded up in semi-circular
form of about 6 dia. At the dotted linc in (Figure 2), the cdge
G is turned at an angle of 45°. Edge H should also be turned in
waids near the tip. Both the scmi-circular containers should now
he placed face to face and any defect rectified. The cutting edges
of the aunger should be like the cutting edges of a drill, i. e, the
cutting edge should be 11: the [ront.

(b)Y Fixing strep: 1 127 < 1/2” flat bar is bent in the form as shown in
(Fig. 3}. There should be three holes on both sides to take
1/4" screw. The holes should be counter-sunk. In the upper
side of the sirip a flange C containing the handle is bolted.

(¢) Handie: Handle s made oveof 3/4" dia. pipe which is 2 1/ 2it. long,
The upper end is threaded on to a T. On both sides of the T 97
long pipes are threaled on, which facilitate rotating of the auger.
(A fully completed auger is shown in Fig. 1)

How operateds When a shallow, not too deep, holeisto be dug, the
hollow earth anger can be used,  'The auger is to be kept upricht on the place
where hole is to be dug. The handle ¥ is then rotated clockwise. The two
blades at the bottoin cut the earth and take up the dug-up soil in the two serai-
circular containers A. As the hole gocs decper, the blades cut the hole and
make it of a fixed diameter. If the upper crust is too havd, the upper portion
may be loosencd by means of a spade helore wsing the auger., When the
container is full of ¢xcavated soil, the auger may be taken out and the soil
cmptied. The empty auger should again be placed in position to make the
hole deeper.

The auger can alse be used in bacren land for digging 2 to 3 ft. decp
hole and for planting saplings. This saves one from the trouble of preparing
the whole barren land. Tt can also be usce {or digging lioles for fixing poles

and pillars.
Price: Rs. 35
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SEED CUM FERTILIZER DRILL
( Figures relate to Plate IV}
Contact Agency: Allahabad Agricultural Institute, Naini, Allahabad.

Introduction: The neced for a seed and fertilizer drill particularly to
sow high yielding varieties of wheat in addition to sowing other cropsis greatly
felt these days. High vyielding varieties of wheat are recommended to have
row to row distance of 4 1/2” or 51/2". In addition to that, seeding with fertilizer
is also necessary to save two operations and also to save wastage of fertilizer.

-Construction: The seed-cum-fertilizer has the following parts and
is fabricated as follows:

(i) Furrow openers: There are six furrow openers of the same shape and
size. The distance between the openers are adjustable and they are
removable. The number can be reduced to suit the soil conditions
and drafiability of different types of bullocks.

(i) Seed Box: 'The sced box is partitioned with a removable plank and
one half is fitted with six metering devices for the seed and the other
half with six metering devices for the fertilizers. The seed and
ietilizer metering devices have small lids in the box to cover or shut
off any number of seed metering and fertilizer metering units. { Fig. 1
and 2 show the front and rear view of the driil}

How to operate: Thc lids of the seed metering devices are closed and
the box filled with fertilizer. All the tubes from the fertilizer metering units
are attached to the furrow-openers. The fertilizer 15 applied at whatever
depth and in whatever quantity it may be required.

T'o carry out the planting opcration, all the fertilizer {from the box is
removed and the lid of the fertilizer metering device is closed. The box is
filled with sced to be sown. All the tubes from seed metering units to the
furrow openers are attached. The furrow-openers are adjusted at the desired
row to row distance,

The advantage of the system is that the width of the sced drill covered
is doubled in comprison with other designs, which have only 3 furrow-openers
for seed and 3 furrow-openers for fertilizer.

For drilling crops such as paddy, the box should be partitioned and 3
furrow-openers be used for dropping fertilizers and 3 for sowing paddy, as in the
case of paddy the usual row distance is about 9”.  Furrow openers for fertilizer
may be adjusted to drop fertilizer at whatever distance and depth from the
seed is recommended.

For sowing sorgham or maize the row to row distance may be 18”-21"
or even more, and the same practice may be adopted as in the case of paddy,
except for closing the lids of the middle fertilizer metering as well as the seed
metering unit.

Precaution: While using the seed-cum-fertilizer drill, check should be

exercised to see once in a while if the seed is dropping regularly and
at the right depth.

Price : Rs. 200/- approx.
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HAND SEED DRILL
( Figures relate to Plote V)

Contact Agency: Agricultural Tool Research Centre, Bardoli, Gujarat.

Imtroduction: A simple one row seed drill is shown in Plate V, which
can be easily manufactured by a village blacksmith.

Method of manufacture:

It essentially consists of the following parts:

{a) Funnel A (Fig. 1)

{b) Pipe B (Fig. 3)

{¢) Furrow opener C {Fig. 4)
(d) Pole O (Fig. 5)

{¢) Rope E (Fig. 2)

(f) Shoulder strap I (Fig. 6)
(z) Clips and rings (Fig. 7)

Funnel and pipe can be made from an old pump used to take out kerosene
oil from tin. At one end of the pipe, furrow opener C is inserted, at the
other cnd on the top a ring with a hook is fixed which takes the rope B, which
is ticd at the other ¢nd to the pole and the shoulder strap. Pole D is
fixed to the pipc by means of an iron clamp.

How operated:

The implement is worked by two persons. One man pulls the
implement putting a cross belt F on his shoulder and holding pole D.
Another man holds the pipe and pours seed or fertilizer thrcugh the
funnel.  The seed or fertilizer passes through pipe B and is implanted through
the furrow opener C.

Price: Rs.25/-
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PLANT PULLER.

{ Figures relate to Plate VI)

Contact Agency: Agricultural Tocl Research Ccntfe, Bardoli, Gujarat.

Introduction: It is a very simple and ingenious device to pull out roots
of the plants like arhars sugarcane, kapas, etc. It canbe very easily made
fromn scrap materials by the village black smiths.

Method of Construction:

The arm AB is made of 1 /2" x 1/2* mild steel flat. It is best made from
thc tyre, which is used for the wheels of tonga and carts. It is available in
12 ft. length, of which thrce arms can be made.

Jaw GE is made in semi-circular form out of 1 1/2" % 1/2” mild steel and
19" long. The end G is made in ths form of a jaw and end Eis used asa
fulcrum. (Fig. 4).

Another M. S, Flat 1 1/2"x1/2"x 10" is bent in the form of jaw F to
couple with jaw G, Both the jaws are bolted with 1/2” dia. and 2” long belt.
{(Fig. 5 and 6). '

The upper end of arm F is revitted to the arm at G by 3/16” dia. rivet.
Another strip H (Fig. 3} is rivetted to the lower rivets and rests on the head
of bolt D, to liold itin position, so that it may not get loosened. ( Completed
Plant Puller is shown in Fig. 2)

How operated:

The plant stem near the root is tightly held between jaws ¥ and G.
With E acting as fulcrum, the person operating, pulls arm A towards himself.
(Fig. 1). Cotton and arhar plant stem can be thus easily pulled out, facilitat-
ing the ploughing of the ficld afterwards. Two acres of land can be easily
managed in one day by one person.

Price: Rs. 25/-
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ANIMAL DRAWN POTATO DIGGER

( Figures relate to Plate VII)
Confact Agency: AMahabad Agriculiural Institute, Nzini, Allahabad, U.P.

Introduction: There was a great need for designing a mechanical
potato digger, drawn by bullocks to overcome the time-consuming and mono-
tonous process of harvesting potatoes and cther root crops like shakargand
(sweat potatoes) ctc., which involve hard manual labour with tools like spades,
hoes, etc. The potato digger of this design helps in reducing labour costs, ensures
quicker operation, and increases the margin of profit for the growers.

‘The principle on which the potato digger has been designed is to shear
the soil in the horizontal plane below the depth to which potato tubers are
form.d to lift the soil along with the tuber on a grading frame through which
the tubers would be separated from the soil and left at the rear side of the
digger. Thc design ensures simple construction, minimum damage to the
tubers, clog-free operation, placement of the tubers on the surface of the soil
and desirable drafi.

Meihod of construction: I'he digger consists of four basic parts, viz.
(1) share (Fig. 2), (i) grading frame or platform (Fig. 1), (iii) goose neck
short settle beam (Fig. 1), (iv) shaker wheel, with legs under the grading
platform. {Fig. 3).

(1} The share is 43 cm. wide and 38 em. long, oval in shape for digging
and uprooting the tubers.

(ii) The grading frame or plaiform consists of M. S. rod of 1.9 cmu. size
welded to a bar adjacent to the share and has sheet metal guards on
both sides to guide the material passing over to the sides. Itisa
hinged frame and goes up and down due to the falling action of the
shaker wheel.

{ii1) The shaker wheel is 2 26 cm. dia. and 6 cm. wide wheel having 5
curved legs of 9 cm. cach, situated under the middle of the grading
frame. The whole grading frame drops by 9 cm. imparting force
to the soil having tubers. Due to the rapid falling action of the
grading frame the tubers are separated from the soil.

(iv) Accessories consist of the beam, which is goosc neck iype, gauge wheel
and smallshovel, The goosc neck beam is made of M.S. flat 0f 7.5 em.
X 1.5 cm and about 130 cm. The share is fixed on the lower
end of the beam and the upper end Lkas a nautical hitch for
depth control. Wit the beam, there are two wooden handles for
operating and balancing the diggers. Also, there arc two gauge
whecls attached to the beam., The depth of the gauge wheel and
their distances from cach other are adjustable. One of them moves
over the ridge and the other in the [uriow which provides
balance and assisis in depth control. A small shovel-like struciure
is also fixed right in front of the share to dig @nd loosen the crown
of the ridge with the weeds and potato plants 1o avoid hinderanee
to the soll with creepers and weeds sticking 1o and around the
beain.
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How to operate: A pair of bullocks and two persons are required to
opcrate the potato digger. The necessary adjustments to gauge wheel and
vertical hitch are done, accordiag to the requirements, The digger digs the
complete ridge upto the depth of the tuber formation. The oval shaped
share cuts and lifts up the soil along with the tubers on the grading frame
which has a jerking action due to the rolling wheels ( shaker ) having
legs about 9 em. long. Due to the jerks given by the falling grading frame,
the tubers arc separated from the soil lumps and fall behind. Later the potatoes
are picked up in baskets.

Performance: Depth of the cut ... 15-20 cm.
Width of thecut .. 50 cm.
Total draft .. 140-200 kg.
Price .. Rs. 200.00 approx.
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A MULTIPURPOSE HAND OFPERATED ZIMPLEM'EN"I‘.

(Figures relate io Plate ViiD)
Contact Agency : Allahabad Agricultural Institute, Naini, Allahabad.

Introduciion: Sometimes an implement capable of being operated
by one person, is badly needed, .0 work on kitchen gardens, small fields and
vegetable gardens. Such a multi-purpose hand operated implement is described
below, to which various equipments like plough, sweep or drill can be attached.

Description: This implement can be constructed verv easily according
to the drawings given. It consists of a wheel and a handle. Any type of attach-
ment like plough or harrow or seed drill equipment could be attached to this
implement. Five different types of attachments have been fitted to meet the
various requirements, namely (1) plough, {2) cultivator (rake type), (3) culti-
vator (sweep type), (4) sweep (harrow type), (5) seed drill. The plough attach-
ment can plough and harrow 6 cm. deep and 6C cm. wide. Cultivator rake
collects grass from the ploughed land and breans clods satisfactorily. The
cultivator (sweep type) has three sweeps and covers 29.5 cm. width. The basic
purpose of this cultivator is to break the top crust of .and and pulverise it to a
depth of about 6 cm. It also cuts grasses in the field. The sweep with its shape
like arrow head penetrates into the soil and loosens it very easily and can be
used for inter-culture.

Fig. 1 shows the implement attached with sced crill, while Fig. 2 shows
it attached with the plough.

The seed drill can plant wheat, gram, peas, bajra and mustard satis-
factorily.

This multipurpose hand operated farm implement can play a vital role

in different operations as a primary and sccondary tillage implement in the hilly
tracks as well as home gardens.

Price : Rs. 100 Approx.




LOCAL FRUIT PICKER
(Figures relate to Plate IX)

Introduction: Somectimes it becomes very difficuli to pluck fruits from
trees like mangoes, apples, etc. Even if a person gets on the top of the tree,
some of the branches are very fragile and thin which might give way under
the weight. It is, therefore, necessary that some type of contrivance is uzed so
that fruits can be plucked from any branch standing on the ground. Fruit
picker described below is one of such contrivances which can be very casily
made anywhere.

Constractior: Takc a bamboo vart of three knots. Gut out its upper
and lower knots, Then from the top, the bamboo is sliced into € to 8 slices as
shown in Fig. 3. Wooden picces are then hammered inside the sliced portion
so that it becomes tapering. These can easily hold medium size fruits like
apples or mangoes inside the cavity formed. An extension stick or bambeo is
then attached to the bamboo pieces and can be made long enough to reach any
branch of a tall tree. Fig. 5 shows how mango is plucked by means of fruit
picker onc at a time and then placed on the greund without damaging the
fruit.

Price: The cost is not more than Rs. 2. A bamboo pole costs about
Rs. 2, bat in a village it can be had free of cost.
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SEED DRESSER
(Figures relate to Plate X)

Introduction: It is an ingenious device to mix a few ingredients or to
tumble materials manually by hand.

Construction: A drum of 35 cm. dia. and 46 cm. length (other sizes
can also be chosen according to the necessity and convenience) is mounted on
a horizontal spindle in such a way that the larger diagonal of the drum coincides
with the spindle. ‘The spindle itsclf is mounted horizontally on two bearings
with a handle attached to it on one end, The bearings are mounted on two
stands on two sides. At one end of the dram, a small door is provided which
can be closed tightly. Front and side elevation of the dresser is shown in the
figure.

How to operate: The materials to be mixed like seed and fertilizer or
the materials to be tumbled with saw dust or other polishing materials are pleced
inside the drum in which two fins are provided all along the length, After
the door has been closed tightly, the handle is rotated rapidly. Due to the
eccentric placement of the drum the upper portion comes down and the lower
portion goes up at the time of cach revolution and thus jolts the materials
very rapidly inside the drum mixing them with cach other very quickly.
'The materials can also be inspected afier opening the deor and when they are
found to be thoroughly mixed or polished, as the case may be, they can be taken
out through the same door.

Price: The cost of fabricating such a machine in the village will be
about Rs. 25.
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ANIMAL DRAWN GROUND NUT HARVESTER PICKER
(¥igures relate to Plate XIT)

Contact Agengy: Andhra Pradesh Agricultural University, Rajendranagar,
Hyderabad.

Introduction : Groundnut is an important commercial crop in our
country. The conventional method of harvesting groundnut is to pull the plant
manually. This consumes a lot of labour and time and subjects workers to
drudgery and monotony. The animal drawn groundnut harvester is, therefore,
an appropriate cquipment to be used in this country for harvesting groundnut.

Construction: The implement consists of a frame, two ground wheels,
a harvesting plate with Lifting and lowering mechanism, a picker roller, a tray,
a tail wheel, a driving mechanism and a hitch, Full working drawings of the
implenient have not been provided here but an idea of its construction and work-
ing can be had from the attached diagrams. (Plate XII), The persons interested
should approach the Agricultural University to get full working drawings for
manufacture. The implement consists of a frame, two ground wheels, a cutting
blade with lifting and lowering mechanism, a picker roller and a tray. It is
operated by a pair of animals and two persons. The implement could harves:
about 0.6 hectares of groundnut during an eight-hour day.

Price: Rs. 500/-Approx.
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Hand Tools and Equipment

For

Crafts




INTRODUCTION

A variety of crafts and industries ¢xist in the villages of India from times
immemorial. The skifl of the workers and the artisans converts materizls avail-
ablc for litile or no cost into articles of great velue.  They ave sold in large num-
bers in the country as well as outside. The products are made by using hand
tools likc hammers, chisels, carpentcr’s tools, blacksmith’s forges, foundries and
such other equipments. These tools and equipments are not worked by means
of mechanised power or external encrgy sources.  They are based on the simpic
principles of levers, inclined plancs, screws, ctc., which help the workers to con-
vert the raw materials into products of great utility and beauty. Very little,
however, has been done to improve these tools without in any way sacrificing their
simplicity. The artisans and workers have heen working for centuries with the
same set of tools and equipments. Sometimes in the urban industries, some
improved tools and equipments arc used but few attempts arc made to introduce
them into the rural areas. Thus, on one hand, there 1s a need [or the scientists
and technologists to work on the improvement of hand tools and cquipments for
crafts and industrics, and, on the other, to introduce them into the villages.

Seme of the tools and equipments have been described in 1his section 10
highlight the need for the adaptation and adoption of these tools in the rural
areas and for further improvement of the hand tools of other crafts and industries.




HAND TOOLS FOR METAL WORKING
(Fegures refer to Plates X111 and XITIA)

Introduction: Hand tools are aids to the workers and can be considered
as extension of their imbs to enable them to perform work of a nature which
ordinary limbs like hand, foot, teeth, nails, cannot do. They improve their strength
for lifting, rotating, cutting and other properties, by using the principles of lever,
screws, pulley-blocks, etc. A right selection of hand tools, and their right use will
greatly increase the workers’ efficiency and productivity. Some of the common
liand tools for metal working are described in the following paragraphs. They
are available from all recognized dealers and are a great improvement over the
traditional ones which are not so efficient as the improved ones.

Vice: The common tool for holding job for carrying out operations on
them is the Engincers Parallel Jaw Bench Vice. (Fig. 1). The body and the
sliding jaw are madc of cast iron. The faces are made of tool steel with tecth
cut on them and screwed to the jaws. The other parts are made of steel.

The job has to be set in the centre of the jaws znd the handle revolved
until the job is gripped tightly between the jaws. The operations of chipping,
filing, bending, tavping, punching, etc. are then carried out on the job. Viee
facilitates the working, and keeps both the hands of the operator free.

Hammer: A ball-pane hammer is the most commonly used hammer,
which forms an indispensable part of & worker’s tool kit. (Fig. 3). Itis used for
striking blows on the tool or the job, for chipoing, bending, punching or 2ny other
work.  Skillful handling results from trained coordination of hand and cye.
In giving a proper swing, the arm pivots at the shoulder, elbow and wrist.

Chisel: Cold flat chisel from 3/4" to 1” wide at the cutting edge is used
for chipping, reducing the thickness of the metal or for cutting. (Fig. 3¢). It
helps the worker to do a variety of work. They are forged out of hexagonal
or octagonal steel bar, about 8" long, the last 2“ to 3” is tapered at the end of
which the cutting cdge is made. A typical cutting angle is 60° for ordinary
mild stecl. The cutting angle is chianged for other types of softer or harder metals.
There are many other specific work chisels, like cross-cut, round nose, diamond
point chisel.

Files: Fil:s are used in ncarly every metal and wood-working operation.
They are made of very hard steel, having a large number of sharp edges or teeth
which remove fine chips of material. The most common file is flat file. (Figs.
2and 6). Other specific job files arc squarc file, (Fig. 7); half round file, (Fig. 8);
round file, (Fig. 9); and triangular file. (Fig. 10).” The files can be properly
stacked in a wooden rack. (Fig. 5).

Hacksaw: The hacksaw is used for cutting rods, bars and pipes into
desired, lengths. Lt consists of & narrow blade of good, hard, tempered alloy
stecel with sct teeth, held in a metal frame, having a wing nut to apply correct
tension on the blade. (Fig. 12).

The action of sawing is very similar to that of filing. Hold the handle
in the right hand and the [ront end of the frame in the left.  Place the feet, so
that the body 1s well-balanced.  Start sawing gently at the mark  keeping the
blade slightly inclined horizontally and in linc ‘with the guide-line.  Pro-
ceed with light pressure and steady strokes, and gradually bring down the saw
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to a horizontal position so that it cuts exactly along the guide-line. Keep

the bladc perfectly vertical and avoid twisting it side-ways. Use the full
length of the saw at each stroke. Apply sufficient pressure on the forward - -
stroke to make the teeth cut, but no pressure should be applied at the backward

stroke.

Hand Drill: Hand drilling machine (Fig. 15) are used for holding
drill bits and for drilling jobs. The flat drill bit (Fig. 14) is held in _the
chuck provided at the bottom of the machine. The handle is rotated, which
revolves the chuck and the drill bit through bevel gears. The whole machine
is presscd hard on the job to be drilled, which must be held in a vice. The
handle is then rotated o drill hole, The twist drill (Fig. 13} is used mainly
in power-driven drilling machine. '

(Figures of the tools described below relate to Plate XIIIA)

Ratchet Brace: A ratchet brace (Fig. 1) is used for turning a drill by
hand. Tt consists of 2 drill holder, ratchet and handle and feed screw, which
cnables the distance between the top of the drill and the centre of the head to
be increased or reduced according to requirement, when the brace is clamped
in position. Usc a try-squate to check that the drill is perpendicular to the
face of the work.

Tongs: Tongs are used to hold jobs or material being worked upon.
Fore-bit tongs {Fig. 2) are used for holding flat jobs. Hollow-bit tongs (Fig. 3)
arc used for holding round rods. ' '

Pliers: The pliers arc used for holding jobs and for bending thin wires.
(Fig. 6, 7 and 8). They are also provided with sharp edges for cutting thin
wires. They are of many types, long-nose (Fig. 8), .ound-nose (Fig. 7} and
side-cutring pliers.

Snips and Shears: Snip and its larger version called shear (Fig. 9 to
13} arc used for cutting sheet metal. They are provided with bent handles,
so that one handle can be held rigid in a vice, while cutting. The blades should
be sharpened to an angle of about 87° while cutting. Hold the shears in the right
hand and the shect metal in the left. The shear should not be allowed to close
completely, as the points may leave marks on the cut edge as in Fig. 14.

Spanners and Wrench: Spanners are used for tightening and loosen-
ing nuts and, bolts. They are made of cast stecl and should have their jaws set
at angle with the shank or body. The size of the spanner is usually indicated
by the diameter of the bolt it is intended to fit. A 1/2in. spanner is used for a
1/2 in. dia. bolt and the width of the jaw is 1 1/2 times the dia. of the bolt plus
1/8 in. approximately. (Fig. 15, 16).  Ordinary spanncrs are cither single ended
or double ended. They are available in a great variety of sizes and shapes. Each
metal workshop keeps a range, suitable to the need, neatly stacked in a tool box
or cupboard.

A wrench is 2 kind of single-ended spanner mcant for specific purposes.
Slide wrench (Fig. 22) can be adjusted to suit a range of sizes of bolts.  But they
are less cfficient owing to backlash and side play. Fig. 20 shows another type
of adjustable wrench.  Fig. 18 and 21 show pipe wrench, which is very useful
for opening or tightening pipes, and plumbing jobs.

Box-Spanner: These are used for recessed nuts which cannot be reached
by ordinary spanncrs. (Fig. 19).

Small toels arc being exported from Tndia to a number of countrics where
there is a great demand for them.
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CARPENTERS’ TOOLS
(Figures relaie to Plate XIV and XIVA)

Tntroduction: There is a large army of carpenters in the villages, At
present, they eke out a meagre living because of the inadequacy of their tools
and insufficiency of demand. It has been experimented at many places, specially
by Anna Saheb Sahastrabudhe near Wardha where he was able to increase the
earnings of carpenters many-fold by just giving them a correct set of tools which
they were not using previously. By increasing the range of their tools they can
take up new jobs and make furniture and other sophisticated articles in de-
mand these days. In the following paragraphs, some of ithe important tools
which can be used by carpenters in the villages are described. They can be
bought from any recognised tool shop.

1. Wooden workers’ bench and bench vice

The dimension of the bench depends upon the space available but it is
generally 10’ to 12’ long to accommodate large jobs and is 27" wide and 28"
high. The top of the bench consists of boards about 17 thick, (Fig. 1), whose
edges are stiffened by 9”2 13" vertical boards.

2. Carpenters’ bench vice

It is fitted at one eud of the table in which jobs can be held for working
onit. The inside faces of the iron jaws must be lined with pieces of hard wood
which is held in position by countersunk screws, so that job held between them
is not damaged. (Fig. 2).

3, Chisel

The carpenters’ chisel is known as firmers’® chisel which is shown in Figures
3and 4. Onc face of the chisel is nearly straight and the other edge is
bevelled making angles of 10° to 35° with the main face. The blades of firmers’
chisel arc made from cast-steel and vary from 1/8” to 1/2” in width. This chisel
is very useful for cutting out extra wood, making grooves and doing other fine
work. Tt is always used with a mallet or wooden hammer. Iowever, no
mallet is used for pairing. For vertical pairing, grasp the handle firmly and
use the necessary downward pressure.  For horizontal pairing, press tie chisel
forward with right hand and guide it with the left hand. 'The strips are
paired off in 1/10" thicknesses.

4. Hammers

Steel hammers are used mostly for striking nails and punching. On
one side of it, there is a claw made, which is used for puiling out nails. It is,
therefore, called a claw hammer. (Fig. 5 and 6). This hammer should not be
used for striking wooden objects because it will damage the surface.

Mallets are made of wood and are used for driving firmers’ chisel, for
fitting, for knocking light frames together and to do other operations in which
wooden picces have to be struck.  Fig. 9 shows the shape and size of the mallet
and its use.
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5. Planes

A plane is used chiefly to make wooden surfaces smooth, after they have
been sawn to approximate dimensions. Basically, a plane consists of a chiscl
fixed at an angle in a wooden box with a cutting edge projecting through the
bottom. There is arrangement for adjusting the projecting edge according to
the thickness of the piece to be scraped out from the surface. The jack plane
is about 177 long by 3" square in cross section and has a handle mounted on the
stock just behind the plane-iron. -This handle is held firm in the right hand
with the forefinger resting on the wedge. The left hand grasps the stock in
front of the wedge. The right hand thrusts the plane forward while the left hand
presses the stock downward. Steady deliberate strokes arc used, decreasing
the pressure on left hand and increasing that of the right towards the end of
each forward stroke. The cutting edge must not be allowed to reach the far-
ther end of the work as it is likely to tear into the wood. Reverse the work
and plane it from the opposite end. {Fig. 7).

6. Shooting boards

A shooting board, (Fig. 8), is uscd for shooting or trimming the cdges of
the wood., Tt s set against the bench stop. The work is so placed that it pro-
jects beyond the step and is held tightly while the plane is worked on its side
by the other hand.

7. Hand saw

The hand saw is a cutting tool consisting of a thin metal blade which has
a series of sharp tecth on one edge. (Fig. 10). The blade is generally about 26*
long and 71" wide at the handle end and 3" wide at the front. It has 5-6 tecth
to an inch. It is generally used as a cross cut, i.e. for cutting across the grain
of the wood.

8. Tennon saw

Tennon saw is used for making fine smooth cuts across the grain, parti-
cularly when cutting the shoulders of a tennon. The blade is 14" % 18* long
and 34" wide. It has about 12 tecth to an inch. (Fig. 11).

9. Pincers

Pincers are used for pnlling out nails from the wood. (Fig. 4). The correct
way of using a pincers for driving out nails is shown in Fig. 2.

10. Brace

The purpose of a brace is to [acilitate horing of holes through manual
operation by revolving the boring tcols.  (Fig. 1). They arc made of wood or
sicel.  The one made of steel lasts longer.

_ The brace has a socket which can be adjusted to hold any type of bit.
It is used for boring holes for rails, screws or pins and for cutting larger
circular holes, It can be used to bore holes horizontally or vertically.

11, Straight edge

Straighit cdge is a strip of well scasoned wood 27 or 3”7 wide having
atleast onc edge perfecdy level and true.  (Fig. 2). It is used for ascertaining
whether a surface is uniform and even. This is done by jaying the swaight
cdge on the sarlace of the wood to be tested. Unevenness is shown by the
spaces between the two surlaces in contact.  (Fig. 3).
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12. Try-square

Try-square is used for testing the squareness of the angle and surface
to find out whether two edges are at right angle or not. (Fig. 5). It consists ofa
steel blade fixed at right angle to an edge of a wooden stock, the latter usually
having its square edge faced with brass to make it more durable. It is also
used for making parallel marks on wood pieces. (Fig. 6).

13. Ruler

A carpenter’s ruler is generally folded into four. Tt is made of box wood
and is 2 feet long and can be folded into a 6” long piece which can be easily
carried in the pocket, (Fig 7). It is used for measuring and marking. Tt is al-
ways better to measure from one of the intermediate dimensions and net from
the end of the ruler because generally they get worn off,

All the carpentérs’ tools described above can be bought from a retail dealer
at a total cost of about Rs. 500,
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RURAL OIL DRUM FORGE
(Figures relate to Plate XV)

Contact Ageny: 1. T. D. G. Project, Zambia.

Introduction: Qil Drun: Forge is a very useful equipment for rural
blacksmiths. Tt gives them a handy and convenient forge, which can be placed
anywhere they like. The design is such that it can be easily made by a rural
blacksmith with waste material using his own tools. It does not require any
welding or pressing of the parts as these processes are usually not possible to
carry out in the rural areas It can also serve well in any training programme
with particular reference to small-scale industrial development. Since the forge
is foot-opcrated, it leaves the operator’s hands free to attend to his work and
the fire. He can work standing instead of squatting on the iloor.

Construction: The material required for fabrication is given below:

Weod
One 1100mm.x 50 mm.x 73 mm, (437x2"x3")
Cne 300mm.x38 mm.x50 mm. (12"x 11" x2")
Blockboard
1 m2x18 mm. (39" 39" x3/4")
Steel

13 mm. mild stcel rod 126 cm. tong (1/2” X 667). One platc 40 mm. X 6 mm.
x 760 mm. (14" % 1/4" % 30”). Two metal sack lables 90 mm. One plate 60 mm.
(31>2-3/8") x 25 mm. 6 mm.x 15em. (1Xx 1/4"x6"). One 45.50 gall. old oil
drum 21,53 cm. X 25.5cem. (81727 107) X 1820 swg

Pipe and fittings

One pipe 1140 mm. X 13 mm. (45" % 1/2"}, Four 90° bend’s 13 mm. {1/2");
onc socket, reducing 23 mm. to 13 mm. (1" to 1/2"); onc FxF eclbow
25 mm. (1”); onc M. xF clbow 25 mm. {1”); two nuts 25 mm. (1); two
nipples 25 mm. (1"}; two nipples 13 mm. (1/2"); one socket 13 mm. (1/2").

Canvar: 1.092 m, x 30.5 cm. (43" 12”7)
Plastic Sheet: (use old fertilizer bag {1100 mm.x 305 mam. (43" x 12*)
Old packing case banding (1150 mm. x 13 mm. (45" x 1/2*)
Nuts, botis, screws, nails
Screws: 1/2 gross 50 mm. X 9 gauge (2"%x 9 g). 1/2 gross 10 mm. X 3 gauge;
(3/8°%3 g)
Bolts{nuis :
1/2 gross 6 mm.x 38 mm. (1 1/2"x1/4")
Nails, drawing pins
One box drawing pins; large head tacks, box,
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Other Materials

Old car or cycle inner tube. 20 kg of anthill soil. 30 cm.X30cm. of
mosquito netting (used). :

Building the forge: An old 44 gallon oil drumis taken. The central
portion of the oil drum is cut into halves and the portion removed as shown in
Fig. 2. The bellows are fitted in the hole, which has been cut in the drum. The
sharp edges left after cutting should be either filed smoothly or turned inward.

Bellows: The bellows are made asshown in Figure 3. The material for
the bellows must be airtight. Leatheris better suited but may be expensive, Ganvas
can be treated to make it airtight. If the canvas is lined with a tough plastic
sheet on the inside, the bellows can be airtight. Strips of canvas lined with plastic
of a size 103cmx 30.5cm (43" % 12”) are cut, Before the material can be fitted, the
top and the base must be finished. The air inlet holes should be drilled with
great care, without splitting the wood into holes. The valve flaps can be made
from any thin sheet metal but it must be thin enough so that it may be lifted su-
fliciently to let in and out a full volume of air. The thin metal label tags used
on sacks are quite suitable. They are fixed in such a way that they cover all
the holes. The screws of the holding down strips do not go through the flaps
as this tends to buckle them.

Fix the pivot bracket to the bellows top, make up the outlet box fixing
to the underside of the bellows base so that the valve flap is central and the
outlet hole is facing outward. The edges of the outlet box can be made airtight
using soft shoulder or patti. The bellows base is fixed to the base wood with four
screws. ‘The bellows inner plastic is attached to the base with drawing pins
at regular intervals. Make surc the pivot bracket is parallel to the base wood.
The free ends of the plastic should be folded together as many times as possible
and stitched.

Ttz outer canvas is fitted in the same manner using steel banding about 13
mm. wide with small holes panched at 25 cm. intervals. Nail the binding in place
using large headed tacks. Pumped by hand the bellows should now function.

Pipe work: Make up the pipe as shown in Fig. 4 and fit to the drum
bellows. The blast nozzle or blower threaded 13 mm. pipe about 10 cm., long
with one end closed. Drill about 20 holes of 5 mm. each along top and side
to sprcad the blast.

Fire hearth: Bricks for the fire hearth can be made from crushed ant-
hill soil. They should be 50 mm.x 50 mm. x 20 mm., in size. Lay them in the
drum while still wet. Mould somc clay round the bar pipe to protect it.

Return spring: If a suitable spring can be found, it should be attached
to the pedal arm at a point between the pivot bracket and the first bend, the
other end of the spring being hooked on the crossbar above. If a spring is not
available, a suitablc length of old car inner tube will do; use enough to give the
desired amount of rcsistance and spring back.

Completed oil drum forge is shown in Fig. | of Plate XV,

In use : The forge starts very casily by using a little paper, wood and
charcoal. The best result from the bellows is obtained by pumping slowly, long
deliberate strokes. Once the fire is lit and all the paper is burnt out, the
fire will remain alight for many hours. A few pumps will bring it to the working
heat.
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DRILTLING MACHINE HAND-OPERATED
(Figure relates to Plate XVI)

Introduction—Drilling of hole is a great necessity in a mechanical work-
shop. Whenever some mechanical job is to be performed without a suitable
machine, it becomes very difficult to drill a hole be it in wood iron or steel.
There is a very simple design of a drilling machine which does not need any
electricivy and can be operated manually. The drill bits are needed, however,
to drill any size of holes.

Construction—There is a pedestal frame on which the machine is
mounted. On the upper side of the frame, a rotating handle and a bevel gear are
mounted on the same axis. A large bevel gear meshes with a smaller bevel
gear which is placed horizontally on the axis on which drill holding chuck and
pressure screw are mounted. Drill chuck holds the drill bit. The wheole vertical
axis revolves with the small bevel gear. Figures show the front view and the side
view cf the machine.

How to operate—A picce of material in which the hole is to be drilled is
mounted on the pedestalon a suitable device which holds it tightly and an appro-
priate size of drill bit is attached to the chuck. The screw is rotated by means of
the upper handle so that the drill bit sits tightly on the material on the punched
spot.  The handle is then rotated by hand and the upper screw is slightly lowered
so that the drill bit presses on the spot where the drillhas to be punched. After
some time the hole is drilled and the drill bit is taken out,

The cost of fabricating such a drilling machine by means of scrap parts
is about Rs.100
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METAL BENDING MACHINE
(Figures velate to Plote XVIT)

Contaci Agency: Intermediate T echnology Development Group Ltd., 9 Is.mg
Strcet, London W.C.

Introduction : The establishment of blacksmith and metal working faci-
lities 1n the rural areas is essenttal wherever local construction and maintenance
of cquipment for small farms and local use are required. The metal hending
machine as developed by the I.T.D.G., London uses a very old principle.
This low cost pivot  principle hand onerated machine can be constructed locally,
sincc it is fabricated of easily available mild steel Jats, angles, bars and pipe mate-
rial. The machine’s mein feature is its ability to form wheel rims from cold
flat mild steel up to 4" X 3" (100 m.x 10 mm.) cross section, for use on bullock-
carts and other basic agricultural equipments, It can also be used for bending
notched angle iron and flat mild steel to whatever angles arc required,

Construction ¢ The basic machine consists of a fixed arm. Tt is bolted
to two picces of channel ¥ (Fig. 1), the latter provided with holes at both ends
and intended to facilitate mounting of the machine on a bench or other solid
surface. The pivoting arm B (Fig. 2) which controls the metal bending ope-
ration is fitted with a handic E and pivet pin G, which can be placed in any
of the nine position holes to fix the arms about the required point (Fig. 3) accor-
ding to the bending work involved.

The circle bending former H is originally built with & bending surface
curve of 147 radius to head 2 hoop of 33" nominal dia. A circle bending former
of 124" radius gives a wheel rim of 307 dia; which is used in a standard bullock
cart,

List of Paris

Part Name Quantity Dimensions Material
tequired

A Fixed arm .. 2 12.5x 76762 M.S. flat

B Pivoting arm 2 126x 76 x 762 M.S. flat

C  Fixed arm box 2 135 76 x 76 M.S. angle

D Pivot arm box 2 105% 76X 76 218, angle

E Handi:: . 1 35 dia. ALS, bar 508 long.

F Mounting supports 2 76X 38 M.S. channel 508 long

G Pivit pin . 1 25 dia. M.S. bar 229 long
Fized arm bolts 2 22 dia 190-200 long
Mounting support 4 20 die, length to suit

bolts
H  Circle bending 16% 101 x 340  curved to 336 radius
12.5x 76279 M.S. flat.
12.3 51 x 101 M.5. flat.

25 nominal bore pipe 101 fong

ot [l

(All dimensions are in min.)




52

Assembly : 1. To construct the fixed arm A, two pieces of 12.5
X 76 % 762 mm. mild steel fliuts are clamped one on top of other and nine 25
mm. dia. pivot pin holes and two 22 mm. dia. bolt holes are drilled through both
picces.  Two pieces of angle forming the box are placed in position between the
drilled flat, 25 mm. diameter bars placed through pivot pin holes nos. 1 and 9;
a 135 mm, distancc piece placed at the outer end of the box and 22 m. dia. bolt
tightened to ensure precisc alignment, following which the angles are welded all
round and to the flats to form. the box.

2. TFor building the pivot arm B, the two pieces of mild steel flats are
drilled in similar manner and the angle iron fixed at one and welded all around.

3. Two machine mounting supports F are drilled with one 22 mm, dia.
holes and two 20 mm. dia. holes.

The total machine with various parts is assembled as shown in Fig. 1 to 5.

How to operate : The circle bending former is placed in position,
the pivot pin passing through hole no. 5 in the machine arms. A material grip
former is placed centrally on top of the distance piece both being held in hole
no. 8 position in fixed arm by fitting pins.

The cylindrical roller K is held in hole no. 8 in the pivating arm by
filling pin P,

The machine is now ready for bending operation.

Take a piece of 100 mm. % 10 num. black mild steel flat and cut it to 2365
mm. length. Onec operator pushes at a 1830 mm, length of 38 mm. bore pipe
over the pivoting arm for better leverage.  The pivoting arm is swung back,
50 that fittings are well clear of the circle bending former and the sccond operator
ingerts one end of the mild stcel flat in between the fittings and the curved
former. The bending then proceeds, when the first operator releases the gripon
the material by drawing the pivot arm backwards, the second operator pushing the
material past the former by about 50 mm. (27}, every time.  The cylinder roller
is then foreed hard against the curved former.  Itis better to give initial curvature
to the end of the M.S, flat by hand, to facilitate easy bending.

The bending operation continues in this manner by approx. 50 mm. (27)
steps unil a length of about 305 mm. (12”) has been curved.  The material is
then taken out and the same initial bending procedure applied to the other end
for a distance of about 306 mm. {127}, The material is dien re-inserted into
the machine and the bending operation continued as illustrated in Figs. 6,7, 8
and 9. The total length of the material should be 2387mm. {94”) for a wheel
of 750 mm. (30"} dia.

The machine can alse be used by inserting suitable forniers
{a) to bend notched angle iron to anv angle apto 907,
{b) to bend muld steel flats to any sharp cornered angle upto 90°,
‘e to bend mild stecl flats to a smooth cwrve cornered angle upto
180> by hending directly around pivot pin G.

The bending machine design can be modified w suit the local availability
of steel stock sizes and can be further developed by addition of other types of
formers and fwings to expand its usefulness o other bending operations, which
may be locally required according to the types of rural equipment to be wanu-
factured,

- el
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Agro-Processing




INTRODUCTION

Agro-processing is a term generally used for processing of agricultural
commoditics. Making of flour, dehusking of rice, extraction of 0il, manufacture
of jaggery and sugar are the processes included in this subject. There is vital
need to develop appropriate technology in this filed of activities so that the raw
materials produced in the villages could, as far as possible, be processed there
instcad of being transported to towns and cites where such operations arc
carried out on large scales and the products are handed back to villagers for
domestic consumption. Such a step will ensure that maximum employment
is provided to the rural peaple. The value added to the produce due to proces-
sing will increase, thercby giving higher income to the agriculturists.

To make such operations meaningful, and competitive with the large pro-
ccssing units set up in the urban areas, 1tis necessary that the technology used
should be of viablc nature. Thus there isneed for developing appropriate techno-
logv on processing by competent technologists of the country. There is a wide
scope for it in agro-processing depending upon the type of agriculiural produc-
tion carried out in different parts of the country., A few examyples have been
Hlustrated in this section but there is a real necd for collecting a large number
of other cases and items on the subject, which could be very helpful in improving
the economy of the village.




PADDY THRESHER
(Figures refer to Plate XVIII)

Introduction: Paddy is one of the main crops in India. Once it
matures in the ficld, a number of processes starting from harvesting, threshing
to dc-husking have to be carried out on it as quickly as possible. One
method of threshing paddy is to lay it on the ground and let the bullocks
walk on it for days and days so that the grains leave the stalk. But the most
common method is beating the stalk with wooden sticks. Naturally it is a very
laborious and time consuming process, due to which there is also loss and
damage to the grains. Some attempts have been made to design suitable paddy
threshers in which paddy is casily and quickly threshed by machine. The
cquipment described below is one of such types.

Description : This is called ‘Japanese Type Paddy Thresher.” It has
got two rollers mounted on a frame which can be operated by a pedal. The
paddy stalk is fed between the rollers which have got raised portions all over
and the pedal is operated by foot. The threshed paddy falls on the other
side and is collected in the bag. If there is any paddy left in the stalk, it can
be fed another time until all the paddy grains are taken out.

The cost of this equipment is about Rs. 200/-. and is available from almost
all agricultural implement dealers. It is shown in Plate XVIIL
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EQUIPMENT FOR PARBOILING PADDY
(Figure relates to Plate XIX)

Contact Agency: Gram Nirman Mandal, Sokhodeora, District Nawada,
Bihar.

Introduction : Tt is customary in the castern part of India to eat par-
boiled rice (known as Patna rice in western count:ies). There is no suitable
cheap equipment available for parboiling paddy. Generally parboiled rice is
processed in large mills, provided with expensive equipments. This is an ¢quip-
ment developed by trial and error method in a small integrated rural develop-
ment organisation (Ashram).

Construction ({) Drum : It is made from an old 200 litre (44 gallons)
oil drum. Cross rods are welded on to the inside of the drum at about 1/3rd
of the height from the bottom. On the cross rods, a sieve with small holes,
made from an M.S, Sheet of 16 swg., and of approx. the same dia. as the
denim’s dnside dia which can looselv At inside. is placed. A small door is Brovie
LD LELE O REI™jIULG WAich, ¥WYILILLILIZ Call ].UUD\;I)’ It LLIDAWAL, 1D Hlab\.-\.;[u AXx QLILGLLL RAUAJL 1o pFSVIYVE
ded in the middle portion to check whether the paddy has attained the desired
softness and also to take out the paddy after parboiling.

(i2) Oven : The oven for this purpose has been specially designed by the
Ashram after scveral trials and errors. This economises fuel consumption
and gives the best heat. The coal or wood is kept on the fire grate and the
fire is lit. The paddy drum is kept on the first oven, where the heat is maxi-
mum. Another oven is also provided for utilising the extra heat. The chimney
is 16 ft. high and 10" sq. cross scction.

How operated : The paddy to be parboiled is soaked in water and kept
in the upper portion of the drum. There is water in the lower portion (1/3rd of
the height). A sieve having small holes separates the two portions. When the
drum is placed on an oven with the top covered by a gunny bag, the steam rises
through the holes in the sieve and percolates through the paddy and thus steams
it. The paddy cun then be dricd and taken to paddy de-huskers.

Price : Rs. 50 for fabricating an equipment and constructing a furnace.

The Central Food Technological Research Institute has also developed a
parboiling process which can be used by big rice mills.
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PADDY PROCESSING EQUIPMENT
(Figures relate to Plate XX)
Contact Agemngy : Kisan Krishi Yantra Udyog, Kanpur.

Introduction : There is a great need for small sized and cheap paddy
processing machines to be installed in villages to stop the flow of this important
agricultural produce from the countryside to large towns, where large-scale
rice milling plants have been set up. Such machines can help the process
of genecrating employment in villages and increase the income of the farmers
who can sell rice instead of raw paddy. They can utilize the bye-products
like pad<iy husk as fuel, the bran oxtracting for oil and for poultry feed. These
bye-produc.. can form the base of 2 new type of economic activity.

The description of two machines, most suitable for the above-mentioned
purposes, developed by the firm is given below., They can be purchased
dircctly from the firm.

1. Grain purifier: It is a sturdily built machine mounted on a trolley
of angle iron for easy transportation. (Fig. 1.) There is also provision to install
the machine on fixed foundation. It can remove large stones, chaff, hesian, etc.
High velocity fans provided can remove light impurities like husk and imma-
ture grains, Three changeablc vibrating services are provided for grading the
grains. There is also provision for air control and stroke variation,

It runs by 1 H.P. clectric motor either on 220 volts or 1.85 BHP, petrol
or diescl engine. Tt cosumecs 0.75 units of electricity per hour.

The capacity is between 1 ton and 1 1/2 ton grains per hour depending
upon impurities present,

Price: Rs. 4,075 with 1 H. P. motor and starter, ex-factory Kanpur,
taxecs cxtra.

II Composite unit :
Tt is a versatile machine, mounted on a trolley for easy transportation.
(Fig. 2.) Tt shells paddy, polishes brown rice and scparates husk and bran,

Automatic de-husking, nolishing of rice along with separation of un-
dehusked paddy, rice bran, fucl and cattle feed are carried out by this machine
in a single operation. The recovery is 5 to 7% more with less breakage of rice
compared with other units of the same size.

It consists of the following units:

(a) Centrifugal type sheller, The diameter of the impeller is 30 cm.
It rotates in between rubber cylinders each of 1”7 thickness,

(6) Under-run disc. polisher
disc dia.——42.5 cm,

speed of rotation—3300 r.p.m.
clearance between disc. is adjustable.
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(¢) Pneumatic separator
Cenirifugal blower——40 cm. dia.
Blower speed—I1440 r p.m.
Discharge-——6.56 m.3
Duet cia.—12 cm.

It is run by 5 H.P. motor, or diesel engine and consumes 4 units of
electricity per hour,

The capacity is about 150 kg./hr.

Size of the machine (165 cm.X 70 cm.x 165 cm.)
= Length X Width X Height.

Price: Rs. 8,500/- with 5 H.P. motor and starter ex-factory, Kanpur.

In addition to the abovementioned machines, the firm offers a range of
following machines, which are also useful for small scale cereal processing:

. Paddy dchusker—400 kg/hr. capacity 1 HP,
. Paddy dehusker—1200 kgfhr. capacity 3 H.P.
. Rice polisher 300 kg/hr, capacity 3 H.P
. Grader cum winnower 200 kg/hr. capacity 1 H.P.

. Grihlaxmi (grinding machinc 6 kgflir. capacity 4 H.P.
for wheat, spices, etc.).

motor—Rs, 5,000
motor—Rs. 8,500
motor—Rs, 5,000
motor—Rs. 1,836
motor—Rs. 1,800
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SRAIN PURIFIER
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OIL GHANI
(Figrres relaie to Plate XX1)

Contact Agency: Khadi and Village Industries ~ommission, Irla Koad,
Vileparle, Bombay-56.

Introduction : Oil seed is one of the very important crops in India
and there is also a need for extraction of oil from the seed for domestic consump-
tion in the village itself. * ohlu is an ancient type of equipment used to extract
oil from the seeds.  Oil extracted through it is regarded by many consumers as
more wholesome than the machine extracted oil. The fact however remains that
recuvery through this operation is low and since it is carried out by bullocks it
involees too much drudgery and monotony. The development of power ghani
has been a great improvement on kohlu as far as the recovery of oil is con-
cerned.

Tescription : Khadi and Village Industries Commission has developed
2 power ghani which is worked by a small motor and c¢xpelis oil much {aster
withsut in any way spoiling the quality. A power gbani is shewn in Plate
XXI. The motor and pulley are fitted overhead which rotate an arm
at the end on which a big round wooden block is fitted. Tt revolves inside a
conical flask in which the oil seed is fed. The oil is collected at the bottom.

The price of this machine is about Rs. 100/- exclading motor.
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MINI-SUGAR PLANT
(Figures relate to Plates XXII, XXII4, XXIB, XXIIC, XXIID, XXIIE, XXIIF)

Contact Agency : Planning, Research and Action Division, Svate Planning
Institute, U.P., Kalakankar House, Lucknow; and
Garg Consultants, G-10/1, River Bank Golony, Lucknow,
U.P.

Introduction : Crystal sugar manufactured from sugarcane is the
most widely used sweetening 2gent in the world. In India, however, {rom
times imnemorial, khand a sort of raw sugar and gur or jaggery i.e. complete
concentration of whole cane juice, were used. The process of manufacture was
laborious, nuanually operated and time consuming, and the production capacity
was low. White crystal sugar first imported from Java in the year 1905, became
aradually popular. The industry manufacturing sugar by large scale vacuum
pan method grew and now there are about 220 such mills in operation, manu-
factur'ng 48 lakh tons of white crystal sugar annually. Tnspite of this gigantic
expansion it presses a maximum of 30—32% of sugarcane grown in India.
The machine manufacturing capacity and other general considerations do not
give hope that the large scale vacuum pan method, of sugar manufacturc would
be able to press even 509%, of sugarcane grown,

Sugarcane is grown in widely scattered areas in the developing countries
which makes it imperative to develop a smaller tcchnology by 1mproving the old
khandsari method of manufacture to utilise 21l ¢ire canes grown in scattered areas.
A team, constituted by PRAIL, Lucknow and headed by Mr. M. K. Garg, deve-
loped a technically feasible and cconomically viable appropriate technology
which is producing the same quality of crystal sugar as ol the large scale indus-
try and competing with it in the market. It has found acceptance from a large
number of middle class enwepreneurs and now there are 2600 units in India, pro-
ducing 13 lakh tons of crystal sugar and growing at the rate of 30 units per year.

Methodology of develapment : A hriel description of the methodo-
logy used for developing this technology is given below :

(i) The PRAI team made a survey of various sugar processing techno-
logics and identified the comparative gaps i (fficiency in the old
process of khandsari sugar manufacture;

(ii} designed and developed new machinery and processes {or narrow-
ing these gaps and shortcomings;

(i) putupapilot plantinactual fie)d conditions and raniton -mmercial
basis;

{iv} the result oktained from this pilot plant was thrown open for dis-
cussion in a technical seminar attended by prominent sugar tech-
nologists, economists, skilled workers, cte.;

(v} the solutions suggested in the technical seminar were further worked
upon with the help of a number of technical institutions, especially
the National Sugar Institute, Kanpur.
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The following table is taken from the case study made by Shri M. K.
Garg, about the performance and efiicicncy of the various technological levels
of sugar industry :

Table 1
Bullock 3 rolier 5 roller  Largne scale
Efficiency crusher power power vaccum
crushu: crusher pan mill
1, Juice exiroction by  55-60%, 58-629%;, 60-62Y, 73%
welght
2. Alilling cfficiency 67-669 68-70%, 709, §9-929,
Table 2
Efficicncy of removal of non
Clarification system sugar
I. Defecation by adding Hme and foliowed by
refining through cerbon flteration 60%
2. Lime sulphitation 34-45%,
3. Lime carbonation 50-35%,
4, Indian system of bark clarification 10-15%,
Table 3
Process Purity drop Sugar losscs
1. Ompea pan .. .. 2.5 159,
2. Vacuum pan 200

Table 4

I

2.

Percentage loss on
the aveilable sugor

Process

6
1%

Static erostallisivion

Covsodlisation i motion

Quality and type of
sugar crystal
Powdery

Crystalline
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The economic analysis based on the study made by Mr. G. G. Baron of
LL O = 2 below ;

Talbi: 5

Comparative overal] efficiency

9 of sugar recovered and bagged

Technique out of the total available sugar
in cane at the time it was har-
vested

Large scale vacuum pan technique . 75 to 809
Indigenous khandsari 42 o 45",
Mini-sugar technology dcvcloped b)r PRAI or
open pan sulphitation unit .. 537 to 64%
Table §
(a) (b)
Modern mill OPS#* plant
Capacity (maximum crushing in tons/day) ‘e 1,250 80
Output in an average scason {tons of sugar) . 12,150 640
Tnvestment required {land, buildings, plant and 28 0.6
machinery (Rs. millions)
Total employment (permanent and scasonal) - 900 171
Investment per ton sugar of output (average season) 2,300 940
Investment per worker - e . 31,100 3,530
Table 7

Oatput and employment resulting from the same investment

a (b)
Modern mill OPS plant

Initial investrrent {Rs. millions) .. .. 2.8 28
Number of units . .. 1 47
Investment per unit {Rs. mllhom) - - 2.8 0.6
Total resulting ouipat (tons of sugar) .. 12,150 30,280
Employment {permancat and scasonal) . 900 9,937

“open pan sulphitation
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- Table 10
Cost of processing 100 quintals of cane (based on the working of 1971-72)

Large scale Small scale

Ttems vacuum pan technology
factory (8% reco-
9.5%reco-- very)
very)
Rs. Rs.
}. Salaries and wages .. . .. 164.35 151.00
2. Fucl and power - .. .. 57.70 66.50
3. Stores and lubricants .. . ‘e 103.23 62.80
4. Repairs and rencwals o . 48.77 12.00
5. Depreciation . .. . 200.00 90.00
6. Owverhecads . .- .. 39.23 10,00
7. Taxcs :
{a) Excisc duty ‘e ‘e . 122,50 59.70
{b) Purchasc tax .. . .. 50.00 50.00
Cost of canc . . . 1,200.00 1,200.00
9. Transport charges on cane . . 47.50 ..
10. Capital cost 10% .- .. . 200.00 90.00
11. Cost of production pei quintal of sugar .. 235.16 223.00

Technology ¢ The sugar making process can be divided into four parts:
{1) cxtraction of juice {rom sugarcane;
(2) clarification ofjuice to remove non-sugar material;
{3) concentration of juice to provide for crystallisation; and
(4) crystallisation and separation of crystals from molasses.

The following illustrations indicate the proccsses and machinery used
in the old method and the appropriate technology model developed now.

(i) Crushing : The old method werked on the cxtrusion principles,
The cquipment changed from stone crushers to crushers working on milling
principle, to iron crushers or roller mills and, subsequently, to a five roller
crusher, The milling cfficiecncy was below 709%. (Fig, 1, 2, 3 and 4--
Platc XXII).

This appropriatc technology has developed a crusher consisting of 2 mills
of three rollers cach. Itis with hydraulic loaded eguipment and has arrange-
ments for mechanical feeding and cane preparatory devices consisting of 2 sets
of canc knives. Its milling efficiency has increased from 70 to 809,. (Fig. 5,
Plate XXIIA),

Figure 6, Plate XITA shows a new cxperimental sugar cxpeller being de-
veloped which would increase the milling cfficiency o 87%, in dry crushing.
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(ii) Clarification : The old Indian method was to take out the coagulaut
[rom some vegetable bark and add tu the juice in the open pan as shown in
Fig. 7 and 8, Plate XXIIB. The resultant which came onr the top was remov-
ed and the juice was concentrated. In the new appropriate iechnology,
the clarification agents used arc lime and sulphur, the same which are used
in large scale sugar factery. (Plate XXIIQ).

In large scale mills, sugar is boiled in vacuum, for concentrated solutions
have a high taversion rate when boiled above 60°G.  For small scale pracess
open pan buihing was adopted beeaus: the vacurm pan boiling was neither eco-
nomical nor feasible, The traditional furnsces prevalent in India were
redesigned to reduce the inversion purity drop from 4 points in old mills to
1.5 points. Combustion chamber bel with leat recuperating devices was

developed. (Plute XXIID).

{1i) Crpsialiisation and separation of erystals : In the Khandsari system
1hs masscuite was filled up in earthern pot for static crystallisation shown in Fig.
1, Plate XXIIE. This was replaced by @ newly designed crystaliiser on the
dynamic principle of crystallisation as shown in Fig. 2 of Plate XXTIE. This
cnables heteer extractability of the molasses.

The erysials were separated from (he mother liquor in the old process by
nasscuite into woollen bags, stacking them and putting weights, (Fig. 9, Piatc
NXIIF). Pact of the molasses was drained out and the sticky inass from these
bags was put into a tank having a perforated bottom, The sewar grass obtained
from water ponds was nsed for microbinlogicai action. The molasses were drained
out {rom the upper portion leaving non-crystallised sugar which was removed and
then more sewar grass was used tili the whole was clarified. (Fig.10, 11, 12, Plate
XXIIF). This was a slow process and the extractability of the molasses was poor.
The quality of the sugar was also not good. Introduction of high centrifuge
as shown 1 Fig. 3, Plate XXIIP gave beteer crystallisation of whiter sugar and
better exeraction,

General : Duc o the suceess of this reehnology, a large number of cn-
quirics are also being received from other developing countrics spectally Africa
and South East Asia and a number of tcams of various governments have come
to study it.  Some plants have also been exported.

In the vear 1939, o workable welinoiogy was designed and disseminated,
Private entreproncurs were encouraged to take up the project and wery offered
facilities of turn-key jobs, free technical wdvice, training and post-installation
services and  advice,

Further rescarches in developing the sugar canc expelier promise to raise
the milling cfficicney to 83-87%4 as against 89-92%, of the large scale mills.
Similarly, rescarch for the improvement in L.~ open pan furnace and crystalli-
sation may increase the overall cficicncy to 70-749,.

The following firms are engaged in the manufacture of machinery in
India:

1. AIJs J.K. Iron and Steel Go,,
Kamla Tower, Kanpur.
2. M/s Gossul and Go. Pvi. Limited.
193/367, Induserial Arca, Kanpur-12.
3. M/s Reliance Engineering Works,
-6, Industrial Estate, Talkatora, Lucknow-D.
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M/s Khandelwal Enginecring Works,
Bahadurganj, Shahjakanpur.

M/s Rohilkhand Tndustries Pvt. Ltd.,
Tzamagar, Bareilly.

M/s Saran Iron and Steel Co.,

Mandi Bans, Moradabad.

M/s Meerut Engincering Works,

Rani Mills, Meerut,

M/s Masseys,

Engincers and Manufacturers,

Post Box No. 554,

Rayapuram, Madras.

M/s CGhoday Apparow Sugars and Engineering Works,
Jagannaickpur, Kakinada (A.P.)

M/s Adarsha Fngineering Works,
Shriramnrur  (Ahmadnagar), Maharashtra.

There are 2 number of other firms which have specialised in the manu-
facture of special parts. :
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JUICE

PLATE xang

LIME TANK

LATEST SULFHITATION TANK DEVELOPED FOR MIN qu TECHNOLOGY.,

CLARIFICATION TECHNIQUE
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SUGARCANE CRUSHER
(Figures relate to Plate XXIIT)

Introduction : The crop of sugarcane is usually crushed by large
sugar mills, small-scale crystal sugar manufacturing plants, khandsari sugar
and gur-making establishments. Even then, some portion of the crop is left
unused. A portion of the cane crop is brought to the town and sold for chewing,
making sugarcane candies and extracting juice. One of the familiar sights in the
cities and towns is the extraction of sugarcane juice by a hand operated cane
crusher making a delicious juice with spices and lemon to serve as a refreshing
drink. This provides an avenue of employment to some persons and a refresh-
ing drink to the tourists and the local people.

Construction : The equipment consists of two rollers between which
the canes arc inserted and crushed after passing several times. At oneend,
screw type threads are provided in the rollers which crush the cane initially:
Onge it has been pressed flat, itis passed through the other portion of the rollers,
cach time the distance between the rollers is reduced making adjustments of
the screw from the top.

Orne large pulley 120 cm. dia. with handle provided at one end is the
prime mover, which drives a small pinion of 10 cm. dia. mounted on the same
axis. The small pinion meshes with a large gear of 60 cm. dia. which drives
the lower roller. A smaller pinion of 8 cm. dia. mounted on the same axle
meshes with another pinion of equal size on whose axis the top roller is mounted.
Thus the two rollers move in opposiie directions. Underncath the roller, a
juice collecting device is fitted. ~ All the falling juice drains into a hole, under
which a tumbler, a lota or a flask is kept for collection.

How to operate : One or two sugarcanes, nicely cleaned of leaves, knots
and soft and rotten portions, are fed at one end of the rollers where thread like
formation is made and the handle is rotated. The sugarcanes come out from the
other end, squeezed of a large portion of their juice and pressed fiat. The cane
thus pressed is then fed between the flatter portion of the roller. Some juice comes
out at every feceding. The upper screws are then rotated and the distance bet-
ween the roller progressively reduced. This process is continued until maximum
possible juice is extracted. The bagasse can be sold as catttle feed or fuel.
It is also used for making paper.

Price: Rs, 1,000

It is available from many machinery manufacturers.
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Village and Cottage Industries




INT»ODUCTION

The village and cottage indusiries depending wpon the primitive
and indigenous methods of manufacture are decaying rapidly. This is
mainly due to the competition from the urban industries which are using
better technology and mechanised power. The technologies being used in the
village industries like pottery, metal work, oil extraction, tanning of hides and
skins, weaving, carpet making, and other handicrafts, etc. have not received the
attention of our scientists and technologists for their improvement. Most of the
new methods and technologies have been developed in the western indus-
trialised countrics in widely different situations. They have been imported and
industries have been set up in the urban areas of the developing countries giving
serious sctbacks to village industries. A modern western technology usually
needs a high capital investment for creating a workplace, It is impossible,
with the help of this expensive technology, to set up a large number of work-
placces in the rural areas, hecause the developing countries cannot afford to find
such resources. The result is that employment is generated only in a few urban
centres and enclaves and the vast rural populaiion is left high and dry. The ex-
isting industries and crafts are decaying and withering away due to competition
with the urban industries.

There is, therefore, a great need for reviving the technology of the village
and cottage industries and injecting into thema new life based on modern
scientific methods including technology, products selection, and design, as well
as appropriate ronomics, management, and marketing.

There can be three methods to achicve this objective
{1) upgrading the basic village technologics,
(2) de-scaling large industries for the manufacture of commodities
like sugar, cement and paper,
{3) developing new technology or vrocesses, keeping in mind that the
cost should be fairly low for creating workplaces so that they
could he widely adopted under the village conditions.

In this section, we have tricd to include some industries which can
be st up in villages with sinall eapital, new technology and new manage-
ment methods, and can employ a number of under-emploved and unemployed
ﬁe(mlc in the villages. Efforts are being made to collretinformation on a num-

er of other industries. In addition to reviving the ancient village industries,
new economic activitics should alse be added.




RED CLAY POTTERY
(Figures relate to Plate XXIV)

Contact Agency—Khadi and Village Industries Commission, Irla Road,
Vileparle, Bombay=36.

Introduction : White clay is expensive and is not readily available.
Moreover, for the preparation of other ingredients, expensive plant and equip-
ment are required. Red clay is mostly available in plenty in the rural areas and
has for long been the main raw material for traditional pottery articles like pots,
pans, bowls, piichers, etc. In addition to these, two new items, mangalore tiles
and burnt clay pipes are manufactured from red clay which find a ready market.
The mangalorc tiles are used for roofing. They are superior to traditional
tiles and their coverage area is almost 8 times that of the traditional tiles.
There is saving in time in roofing as well as in cost for although one thousand
mangalore tiles cost Rs. 350, while one thousand traditional tiles cost Rs, 70/-,
the former have larger size, and economy takes place in the overall cost.

Preparation of mangalore tiles

Pug Mill : Red clay is dug out of a pit and cleaned of hard material
like stones or brickbats and washed to getrid of impurities like lime stone. The
powdered clay is then put in a pug mill which mixes the clay very well. Ome
pug mill can supply raw material to many potters. If pug mill cannot be pur-
chased, leg pugging can be carried out and the clay can be prepared for
making tiles.

Fly press : The pugged clay is then pressed in a fly press for making
mangalore tiles. The fly press can be bought from any manufacturer. The
moulds and the die of any size can also be fabricated in any engineering work-
shop.

When the tiles are cast in a press, they are kept on a wooden frame and
dried in a closed room and then fired in kiln.

Burnt clay pipe : Burnt clay pipes are being used these days for irriga-
tion purposes. They are much cheaper than concrete spun pipes. Sophisticated
machinery is not required for the manufacture of pipes. Red clay taken out
from pug mill is rolled into flats in a frame, the width heing equal to the circam-
ference of the pipe. The flat clay is then rolled on to the wooden mould kept
on a wooden platform and pressed from all sides by a tool meant for the purpose,
so that the clay takes the shape of the mould. The ends are then joined
by soft ciay and the mould is taken out. The moulded pipe is allowed to dry
on the wooden platiorm in the same manner as the mangalore tiles. It is
then fired in the kiln.

Burnt clay pipes have been tried at many places for irrigation work
and have proved very strong, durable and reliable.

Cost economics : The scheme is given in two phascs employing 14
to 25 persons. At the end of the first phase, i.e. a period of one year, 750 tiles
could he pressed per day. During the second phasc, i.e. at the cnd of second
year, the production capacity will increase to 1500 tiles per day. With the same
cquipment at the end of the third and fourth year, production can be further




increased to 2000 and 2400 tiles respectively, The manufacture of burnt clay

pipe can be carried on simultaneously with that of mangalore tiles by employ-
mg a few extra workers.

Particulars Ist phase ond p?ms‘é." S Toral

Rs. Ks. Rs. . -
1. Land 1 acre . . 5,000 . 5,000 .
(can also be
hired)
2. Building (2,500 sq. ft.) including
300 sq. ft. concrete floor - 15,000 10,000 25,000
(can also be
hired)
3. Tile press . . 4,000 1,000 5,000
4. Horizontal pug mili .. 10,000 .. 10,000
5. Qutting tables .. .. 500 .. 500
6. Drving racks . .- 10,000 10,000 20,000
7. Kiln .. .. .. 15,000 10,000 25,000
8. Disintegrator . .- 2,500 .- 2,500
9, Instailation charges and contin-
gencies . .. 3,000 .. 3,000
10. Water charges .. . 2,500 1,500 4,000

Total .. 67,500 32,500 1,00,000
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DECENTRALISED CERAMIC UNIT
(Figures relate fo Plates XXV, XXVA, XXV{, and XXVIA)

Contact Agency : Planning, Résearch and Action Divn., Kala Kankar
House, Lucknow.

Introduction: The number of potters producing ordinary earthen wares
and pottery vessels and utensils may be about 2 million in the country. It is
necessary that the hereditary skill of these potters is utilised for the manufacture
of better class of articles using improved technological processes, which will
not only give the consumer a better value for his money in the form of cheap
price and better quality and variety of products, but also better earning to the
village potters who are living below subsistence level at present.

The decentralised ceramic unit scheme prepared by the Planning, Research
and Action Divn. is a step in this direction. Tt is hoped that if the projects are
sct up and managed imaginatively, they will improve the condition of the village
potters by providing them an opportunity to improve their skills, to adopt new
technological processes and to be able to use modern business methods and eco-
nomic scale for their products. This will bring the advantage of decentralised
production in their homes, thus avoiding the need of seasonal migration to to-vns
and citics with consequ=ut problems of slums and overcrowding and extreme
pressure on the civic amenities,

Project and scheme : The main feature of the scheme is that
(i) a service ceatrc is owned and run by the central organisational agency,
government or others. 'Yhe service centre shall have the following functions :

(a) Providing facilities for buildings and kilns in the cottage workshops.
(b) Supply of semi-processed raw material, especially body, glaze, co-
lours, plaster of Paris and other miscellaneous articles.
{c) Providing technical know-how and assistance in designing, shaping,
colouring, firing, etc.
(d) Organising centralised marketing of goods manufactured by cottage
warkshops,
(il} Cottage workshops, owned by a family of artisans or other entreprencurs
willing to take up the work.

‘The service centre will also be equipped with one prototype cottage work-
shon, which shall be used for the purpose of developing new products, like sanitary
wares, electrical goods, porcelain, new designs of tablewares, decoration articles,
and can also serve as a training ground for new entreprencurs and workers,

Before sanctioning the cstablishment of a workshop to an individual,
iraiming faciliies would be provided to him for a period of four months in new
methods, usc of new tcchnology and new business methods.

The cottage workshop could be set up in houses owned by the entre-
prensurs.  All these workshops would buy semi-processed raw materials from
the centre, manulacturc thearticles andbake theinin the kilns owned by the centre
and then seil them through the service centres. Each workshop would require
6-10 persons to man it.  These workshops would be fully equipped with the
PRAI typz kiln, production cquipment and 2 H.P. motor, In case, clectricity




90

is not available, the foot operated machine could be utiﬂ_lised. Ten such workshops
could be built up around one service centre having a kiln and one-ton slip house.

Materials used

I.  Body—china clay, quartz and felspar marble chips.

I1. Glaze—borax, boric acid, white lead, red lead, barium carbonate,
zinc oxide, soda ash, aluminium,

IIT. Colour and dyve—cobalt oxide, chromium oxide, iron oxide,
manganese oxide, nickel oxide, potassium bichroinate, antimony oxide, tin
oxide, etc.

IV. Mould—plaster of Paris.

V. Saggar hox—fire clay.

VI. Fuel-steam coal.

Buildings and shed : (i) Machinery shed 900 sq. ft. (ii) Storage
shed 700 sq. fr. (iii) Office 300 sq. fi.

Machinery : (i) 41’ x4}’ size ball mills } ton capacity.
(i) 2'x2" ball mill for glazc loading 22 kg.

(iii}) A pot mill frame of six pois is adequate for one ton slip house. Two
such frames for 2-ton capacity ship house would be reguired. The grinding of
the stones is done in the ball mills and the blunging the clay in blungers followed
by mixing both the portions in a mixing arc. Thereafter, the body is filtered
through the filter presses and filter cakes obtained to be used for manufac-
turing the articles.

{iv) Pug mill is an cquipment which is needed when most of the shaping
is to be done by jigger jolly, but an alternative method of pugging by feet is
also possible for small units. In a small slip house, its inclusion may be consi-
dered on the avallability of funds.

{(v) Vibrating screen may he worked by hand.

(vi) Jaw crusher is used for breaking stones. It may be broken manually
by hammers as well.

{vii) A disintegrator may be used for grinding fire-clay and broken saggars
for making new and usable saggars.

Cost economics—ocne-ton capacity slip house and service centre,
machinery and equipment

Machinery requirement No.  Price Ry,
1. Ball mill 212’ 1 5,000
2. Pot mill 6 pots 1 700
3. Blunger 1 2,200
4. Mixing arc .. 1 1,500
5. Diaphragm pump 1 7,000
6. Filter press 18" x 18" 1 5,000
7. Vibrating screen .. 1 2,000
8. Kiln for calcining quartz. . 1 3,000
9. Frit furnace I 2,200
10. Motor 10 H.P, . .. 1 7,000
11. Stores and contingencies . 4,000

T (45,600
Working capital .. - 20,000




Raw Material
Quartz 10 tons
Felspar 6 tons
China clay 14 tons
falaze material 1.5 tons
Plaster of Paris 10 tons ..
Saggar clay 5.0 tons

Coal 65.0 wons . .. e
Labour :

Workers 10 at Rs. 150 per month .,
Power

1000 unmits at p, 10/unit per month ..
Querhiead :

Managerial and technical staff per month
Contingencies per month ..

Income :
Sale of body at Rs. 500/~ per ton for 30 tons ..
Glaze at Rs. 4,000 per ton for 1.5 tons .
Saggar material at Rs, 150 per ton for 5 tons ..
Plaster of Paris at Rs. 700 per ton for 1 ton .

Monthly gross profit (8,450--3,180)=5,270
Depreciation and other expenses :

Machinery at 10 9 . .- »e

Building 5% . ..

Maintenance and repairs at 29

Interest on working capital 119

Net monthly proft==(5,270—800)=Rs, 4,470

the cottage workshep

1. Kin . .
2. Jigger jolly with motor-2
3. Moulds .-

4. Sapgars

Total

ceramic plants.  Details may be obtained from them.

Price Rs.

1,000
600
7,000
3,000
600
600
12,000

24,800

1,500

180

1,000
500

3,180 per month,

1,500
6,000
750
700

8,450

4,360
1,500
1,400
2,200

9,460

Monthly= 800 p.m. (Approx.)

The following essential machinery and equipment would be required for

10,000
4,500
1,500

500

16,500

Khadi and Village Industrics Commission cncourages sciting up of
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LIME KILN
(Figures relate to Plate XXVII)

Contact 'Ageng;_Khadi and Village Industries Commission, Irla Road,
Vile Parle, Bombay-56.

Introduction :The kiln is used for manufacturing lime, an important
construction material. The raw material—limestone, dolomite or chalk—is
heated in the vertical kiln under controlled calcination conditions. The car-
bonates decompose, producing quick lime. If it is further heated at a high
temperature the quick lime is said to be dead burned and not so reactive.

Construction of the improved lime kiln: Khadi and Village Indus-
tries Commission have designed an improved lime kiln which gives higher output.
The design and dimensions are given in the figure.

The kiln is of 1.5 tonne capacity but the capacity can be increased upto
2 tonnes per day of 12 hour working.

The materials required for construction are : (i) well fired red bricks
9,010; (ii) rubble and metal for foundation; (iii) refractory bricks—600; (iv)
fire clay-—300 kg., (v) lime mortar—250 cft.

The kiln consists of a suitable foundation, which is laid upto the ground
level using rubble, metal, and lime mortar, A sirong basement over the foun-
dation consisting of the plinth is constructed of red bricks or stones. A dischar-
ging slope is constructed over the plinth. The highest point of the slope or the
apex is 30 em. from the centre of the plinth. There are four discharging holes
for the removal of lime and for entry of air,

Fire brick lining of 220 ¢m. is advisable starting from the 120th cm. from
ground level. It saves fuel consumption and is also economicalin the long run.

The insulating ring may be left blank as air is a good insulator. In this
case the Iining and the outer wall are joined through the insulation gap by fixing
6 bricks at equal distances over each layer. These bricks are called ‘key-bricks.’
Alternatively the insulation ring may be filled with (i) red brick powder, slaked
lime, and ash mixed in equal proportions, or (ii) burnt paddy husk.

The triangular spaces resulting due to laying of the firc bricks are filled
with lime mortar added with fire clay. The corners of the bricks are kept
intact. The lining should be constructed of thin and firm joints, using fire-clay
lime mortar, avoiding gaps and small crevices.

The outer wall of the kiln is constructed in red bricks, using interlocking
bricks. 'The outside and inside of the lining may be plastered with a mixture
of cowdung and clay. The top surlace of the kiln is also to be wcll plastered.

Suitablc band strips, 4 in number, with screw arrangement are fitted
around the kiln at cqual distances to strengthen and reinforce it.

The kiln has 6 poke holes, three on each side.
Brick staircase to go up the kiln is recommended.

A movable G.I. sheet chimney as shown in the diagram is fired.
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The kiln should be thoroughly dried before firing, and should be allowed
to attain maximum temperature.

Mazain features : The main features of this design are :

a. Conical shape at the bottom for proper discharge of lime and also
for proper draft control.

b. One insulation is kept, that too only for a restricted height,

c. Afire brick lining at least in the hottest zone of the kiln is recommended.
d. Three poke loles on either side of the kiln are found more useful.
¢. A chimney in single picce is necessary.

Cost economics : For one month at the rate of 2 tonnes per day and
25 working days in a month, ’ '

Raw HMaiertals : Rs. P

1. Lime stone: 50 tonnes at Rs. 14 per tonne .. . 700.00
Fuel—coke 6 tonnes at Rs. 100 per tonne .. . 600.00

3. Labour charge for 6 workers
(3 males and 3 females)
for conversion of limestone into lime, sizing, charging, discharging,

slaking, and sieving. . . .. 900.00
¢. Miscellaneous :
(i) Rent for premises including lease . .. 140,00
(ii) Depreciation at 10% .. . o 180.00
(iil)) Overhead and supervising .. .. .. 184.00

Total Rs. .. 2704.00
Income : 42 tonnes of lime

(i) Cost of production per tonne of lime . 55.00
(i1) Income from sale of lime at Rs. 90 per tonne . 3780.00
(iii) Net profit for a month=Rs, 3780—2704 .. 1076.00
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SIGNLEE-SPINDLE CHAREHA*
(Figures relate to Plate XXVIIT)

Contact Agency : Khadi and Village Industries Commission, Irla Road,
Vile Parle, Bombay-56.

Introduction : The importance of charkha is still great and many per-
sons like to spin in their leisure hours. The kisan ‘charkha’ and ‘Ainber’ charkha
are not so efficient. The single-spindle charkha is an improved version of them
and makes the spinning n.ach easier. Also, based on this new design, a six-
spindle charkha has been produced which gives livelihood to many wage earners.

Construction : The charkha is made of metal; the ge. = and pinions
are ol synthetic materials and the coveris of wood. The length is =3 cins., wid:h
13 cms., height 28 cms. It weighs only 2.5 kg. together with the cover, and
1.6 kg. without cover. It cannot be manulactured everywhere, because it re-
cuires intricatc and precision casting and machining.

One can spin 500 meters of yarn in one hour with this 3 roller charkha.
{t makes the thread nincteen times finer and has 6.25 inches throw. The yarns
after spinning can be wound on a winder to make hanks,

It is a portable equipment and easy to operate,

How operated : The ‘charkha’ must be cleaned every day before ope-
ration, and lubrication should be done at least once a week in all the bushes and
bearings. The rubber rollers should be adjusted once and should not be
tampered with frequently. The thread should neither be too loose nor too tight.
The handle must be rotated slowly and uniformly in clock-wise direction but
the thread should be in the opposite side. The bobbins should be fitted in such
a way that there should be no thread on the top and botton: up to half an inch,

The winder on which the spun yarn is wound, should be fixed on the opposite
side of the handle.

One end of the roving should be passed through the catchroller. When the
end of the roving comes out, it should be fixed with the thread on the bobbin,
passing it through the yarn ring and the traveller, and the handle should be rota-
ted. Five hooks arc provided at the bottom, The thread should be wrapped on the
recl through cach hook for 200 rounds after which the indicator revolving on the
threaded shaft comes out and falls down. Afier that, the thread is inserted
through the next hook, and thus hanks of 200 rounds are made on the winder.

The princisie of single-spindle chrakha has been further extended. Four
spindie- and six ‘pindle- charkha have also been designed, which are very useful.

Price : Rs. 5(.

#Spinnipg wheel
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MATCHES MAKING

(Figures relate to Plate XXIX, XXIXA)

Contact Agency: Khadi and Village Industries Commussion, Irla Road, -
Vileparle, Bombay-56. :

Introduction : Matches arc one of the most indispensable items of every
day use mn every houschold rich or poor alike and categorised among essential
items. : .

Method of manufacture: If the sunplies of venecer, splints, Iabels,
ctc. for box making and sticks are handled from a central point, preferably a
district, the following processes can be carried out in villages :

{1) Frame filling :The splints are filled in plates and the plates are then
arranged in a frame and fixed by bolts. There are 2500 splints in
one frame (50 splints in cach plate 2nd 50 plates in each frame).

(i) Paraffining: Paraffin wax is melted in a tray heated by a stove under-
neath. The frame is dipped in the tray and taken out immediately.

(iit) Tip dipping: Ingredients of tip composition are given in Table 1.
The frame is tipped in the tray in which the tip ingredients are
prepared and kept. Boiling water is poured into the tray space
i0 keep the ingredients in fluid statc.

(iv) Side painiing: A frame is filled with the outer cover of the match
boxes and the sides are painted with friction surface composition as
given in Table 2.

(v) Packing and labelling: 50 match sticks are filled in each box and the
boxes labelled with printed labels or printed advertisements.
TaBLE 1
Tip Composition

Serial  Particulars Quantity required for
No. 25 gross of 50
1. Potassium chlorate .o .. .. 1.570 kg.
2. Glue .. . .. .. 5.350 kg.
3. Potash bichromate - .. .. 0.030 kg.
4, Rosin . .. . © .. 0,030 kg.
5. Tron oxide .. . .. .. 0.680 kg.
6. Mangancse dioxide .- - .. 0.340 kg.
7. Glass powder .. .. .. 0.375 kg.
8. Salphur . .. . .. 0.110 kg.
3. Water . . . .. 540 oz,
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13,
14.
13.
16,
17.
18.
19,

by Khadi and Village Industries Gommission,

S

Friction Surface Composition

Particulars

Glue

* Potassium bichromate

Glass powder
Antimony sulphide
Red phosphorus
Water
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TarLE 2

TaBLe 3

Quantity required for

25 gross of 50's
0.042 kg.
0.005 kg.
0.042 kg.
0.040 kg.
0.180 kg.
31 oz.

Cost of raw materials for one year's working of 200 .d?’.f at the rate
a

of 50 gross production of 50°s in one

. Particulars

Glue

Manganese dioxide
‘Glass powder

Iron oxide
Sulphur ..
Potassium chlorate
Potassium bichromate
Rosin

Red phosphorous
Auntimony sulphide
Dye . '
Paraffin wax

Tavioca starch
Splints
Veneers ..
Blue paper

Craft paper for packing

Asian craft paper
Labels

.)).

Quantily
160 kg.
400 kg.
200 kg.
200 kg.

v. . 200 kg,

700 kg,
12 ke.

- 12 kg.
60 ke.
12 ks.

8 ke.

1400 kg.

{ 5 drums)

300 kg.

5000 ke.

8000 gross
100 reams

12 reams

20 rolls

.. *1.2 million
in number

Price in Ry,
1000.00
400.00
60.00
120.00
165.00
2450.00
55.00
42,00
825.00
60.00
60.00
1650.00

450.00
5000.00
4800.00
2700.00

440,00
1200.00

21477.00
22000.00

*This could also be supplied free of cost by advertising companies or

No. of workers employed: 50 workers for 50 gross per day.
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MANUFACTURE OF SURGICAL INSTRUMENTS

(Figures relate to Plate XXX)

Introductior; Many surgical instruments, particularly the non-cutting
type, can casily be manufactured on small scale basis. The process involved
is so simplc that after Initial training, sp=cialisation can be achieved very
easily. Most of the work czn be done by hand without using power and with
simple machinery and equipment. There arc many items the menufacture of
which 15 quite complicated and therefore machine manufacture is not very
suitable for them. 7They can best be managed by hand.  Manufacture of surgical
instruments is highly labour intensive. In fact surgical equipment in India
is made mostly by smell units having only a few machines.

Production programme: The progemme cnvisages the manufacture
of instruments most of which do not have cutting edges. Most surgical ins-
truments of the type mentioned below arc made of stainless steel rods and strips.
Maximum diameter of the rods is 10 mm.

The following instruments arc manufactured :

(1) Forceps of various kinds, like sterilising- syringe-holding- dissecting-
capsule holding- fixation forceps- etc.

{Fig. 1, 2, 3, 6) 1,500 Nos.
9 Nccd]e holders (Fig. 9) 500
(3) Towel clamps (Fig. 7) A0,
{4) Dressing scissors (Flg 5,10, 11, 12) . 500 o,

Manutaciuring process : Items made of shcet @

Blanking and punching

Bending, forging

Hand operation

Hardening

Polishing

Cleaning

Inspection

Packing

“he blanks arc hand forged.  They are then hand filed to correct shapes

and then polished,  Mbost of the instrwments mentioned above.do not need any
leat trcatment, The heat treatment is given on coal fire when necessary.

PP Lo

Cosi economics

Raw Materials B
Rs.

1. Stainless steel equivalent 1o B 56C, Av. dia. _
16 mm. 350 kgs. at Rs. 25 per k. 8,750

2. Coal 2 tonnes .. . 200
3. Misc. consumahles e - 500
4. Packing . .. c 500
9,950

Say Rs. 10,000
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I. Land and building covered area 400 sq m, (a
shed of 2020 m) rented .
II. Machinery and equipment

(2) Cnal fired blacksmith hearths with
blowers

(b) Aunvils

(¢} Sewage block

(d)} Metal cutting hand saw
(€) Blacksmith tools (sets)
(f) Hand screw presses

(g) Drilling machine 1/4" dia,
(h) Polishing lathes, double ended
(i) Belt and disc. grinder

{j) Doublc cdged grinder

{k} Hand tool vices

{I) Disc forging

— et by Pt M) O s R = KD ORI MDD

Say Rs.

Staff Salary
Proprictor-cum-manager
Typist-cum-cletk
Blacksmith
Filers/Fitters
Polishers
Packer

— M R RO et

Total

Capital requirement

Total average mor hly expenditure :
(a) Staff

{b) Raw materials

{¢} Rent of shed

{d) Deprcciation of machinery at 10% per
annugm

(¢) Interest of Capltdl (:rutlfwr at 100;}'J per
annum -

Say Rs.

Rs.
50000

3,000.00

50000

500.00

200.00 -

. 500.00 -
+2,000.00

9,000.00
16,000.00
12,000.00

4,000.00

1,000.00

5,000,00

26,700.00
30,000.00

——

300.00
250.00
5030.00
1000.00
500.00
250.00

3000.00

3,000
10,000
500

250

330

B e —

14,100
14,000
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Monthly turnover from sales :
1. 1400 forceps at Rs, 6 each
2. 500 scissors at Rs, 4/- cach
3. 500 towel clamps at Rs. 6/- each
4. 500 needle holders at Rs. 6/- each

Total Rs.

Monthly profit Rs.16,400—14,000
Annual profit

Say Rsl’ o

8,400
2,000
3,000
3,000

16,400

9,400
28,800

29,000
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NON-FERROUS METAL FOUNDRY
(Figures relate to Plate XXXT)

Contact Agency: Small Industries Development Organisation, Nirman
Bhawan, New Delhi. '

Introduction : Brass and aluminium are utilised as material for
making numerous objects of daily use whose utility is so great for common
man that the demmand for their production is on the increase. For large pro-
duction of such articles, there is a great need for non-ferrous foundries. Since
these foundries do not require electricity or power, they can be very easily set
up in the rural areas.

Non-ferrous casting : In the non-ferrous casting group we have the
brass, bronze, bearing imetals, and aluminium. Te make castings of this group,
generally one or more metals are melted together.

Process of casting

1. Paitern moking : The first thing necessary in order to make any sort
of metal casting is a model or a pattern:

Make an exact pattern of metal for the casting w be made. Pattern
can be supplicd by the customers themselves. When the pattern is ready, a
mould is accordingly prepared from it.

2. Mould making : For making moulds, a special quality of sand is used
called moulding sand. For brass and aluminium moulding, sand is usually of a
finer grain than that used in ferrous metal casting as the product has to be very
smooth.

Smooth castings or castings having better skin may be made by facing
the pattern with brass sand to a depth of about one and a half inches.

The pattern is rapped into the flask, that is, the top part being rammed
up, a portion of sand is removed and the pattern is lazd, At this stage some par-
ting sand is sprinkled. The drag is now placed on the facing sand. Thereafter
add ordinary sand and ram until the flask is full. The flasks, top and drag, are
then turned over so that the drag is at the lowest end. When the top part is
removed and emptied, the face of the drag is to be cleaned again.

~ After that, the top is put on, the facing sand filled in and the ordinary
sand added and rammed up in the usual way. The top part is then taken off
once again. Then the patterns are withdrawn from the mould. The mould is
ready now for pouring.

3. Core making : A core is inserted within a mould when a brass casting
is made with holes or hollows.

A core is a shape of baked sand exacily the counterpart of the holes or
hollows that arc desired. The core is placed in the mould to prevent the molten
metal from running into the hollow space.

4, Crucible : Afier the preparation of the mould, it is necessary to melt
the metal of which the casting is to be made. This is done in a crucible, When
melted in a crucible, the metal docs not come into direct contact with fire,
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Graphite crucibles are generally used in the brass foundry on account
of their great daurability. They can stand more heat and rough handling, and
can be charged coid,

These are made in standard sizes and are known by their numbers from
1 to 100. A No. 10 crucible has a capacity of 15 kg. of brass or 5 kg. of
aluminium.

3.  Operation of crucible furnace : Charge the metal in the crucible without
overloading it and place on the coke bed. Fill in space around the crucible
with small pieces of coke upto the top and cover the pot with its lid. When this
is done, attention need not be paid to the furnace for about an hour but one should
sec whether the fire is properly burning, As scon as the metal is hot enough
to run the castings, the crucible should be taken out from the furnace, set into
the shank and the metal should be poured. The bottom of the furnace and
the grate should be kept free from ashes and cinders otherwise the draft will not
get through, and will cause much trouble in getting the metal hot enough to
run the casting.

6. Pouring : Great skill is required in pouring molten metal into the
moulds, as the speed with which it should be poured varies with the nature of the
work. [t should be done slow enough to allow the gas to escape and vet fast
cnough to keep the metal from chilling in the mould and forming ‘cold shuts® as
they arc called. It is of great importance that the operator should gaugc
correctly the amount of metal required, for if he does not take enough metal in
the ladle to fill the mould, it is practically certain that the casting is lost.

After the pouring of the metal sufficient time should be allowed for the
metal to sct.  In small castings this may be a matter of a few minutes; in Jarge
ones it may take some hours or even a week. After the metal has been properly
sct, the castings are removed from the sand,

Cost Economics

Production
Brass . .. . .. 20 kg./day.
Aluminium . . .. 10 kg./day.
Rs.
Machinery and eguipment - . 7850.00
Raw materials . .. .. 10030.00
Other expenses V. .. .. 100,00
Number of persons expected to be employed 4
Monthly expected carnings .. ‘s 1513.00
Tatal recurring expenditure
1. Rent .. . .- 250.00
2. Raw materials .. ‘e . 10030.00
3. Labour . . .. 550.00
4. Other expenses . . . 100.00

——

10930.00




Non-recurring expenditure

1. Machinery and equipment .. . 7850.00
2. Miscellaneous . .. .. 500.00

8350.00 - - -

Total capital invesiment

1. Total recurring expenditure .. . 10930.00
2. Non-recurring expenditure .. ‘e 8350.00

Profit and loss account

1. Total recurring expenditure .. . 10930.00
2. Depreciation on machinery and equipment

10% .. .. .- . 84.00

3. Interest on capital investment 109, .. 200.00

Total .. 11214.00

1. Expected production of 505 kg, of brass af-
ter allowing wastage of 5 kg.
at Rs. 19.00/kg. 9595.00
2. Expected production of 255 kg. of alumi-

mium after allowing wastage of 5 kg.
at Rs. 12-00/kg .. .- .. 3000.00

Total . 12595.00

Profit per month=Rs.12595.00—R5.11214.00=1381.00
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MANUFACTURE OF CHALK CRAYONS
(Figures relate to Plates XXXII, XXXIT4, XXXIIB)

Contact Agency: Small Industries Development Organisation, Nirman
Bhawan, New Delhi.

Introduction : Chalk crayons are one of the indispensable items
for all educational institutions, They are required in every teaching establish-
ment from primary village schools to universities. They are also used extensively
in seminars, symposia, ncetings and conferences; for illustrations, drawing
sketches and writing notes and points of lectures, papers, etc, on the black board.

Product specification : Chalk crayons are plaster of Paris products.
They are normally in the form of round tapered sticks, They are generally white
but coloured chalks are also used. ’ )

Process of manufacture : The process of manufaciuring of chalk
crayons is very simple and can be easily handled by semiskilled persons. Hardly
any machine is used, The main operations involved in chatk manufacturing
are

I. Preparation of sturry
I1. Moulding or casting
III. Drying the chalks
IV. Packing

I. Preparation of slurry : Measured amount of water is taken in
a bowl. Plaster of Paris powder is poured slowly into the water. The slurry is
then mixed with hand. The slurry thus prepared is made homogeneous. As
mentioned above, the powder should always be added to the water and in no
case water should be poured into the powder,

_ The slurry thus prepared sets in about 10 minutes time. The slurry should
in no case be prepared more than the moulds can take in one time. It takes
10 to 15 minutes for the chalks to set in the mould.

- It is advisable to add small quantity of ecither ultramarine blue or
chinese blue dyes to the water to be used for preparation of slurry. This will
help to bleach the vellowish white or grey colour of the chalk sticks.

II. Moulding or casting : The mould should be prepared for moul-
ding before the slurrv can be poured into the mould cavity, The moulds are
cleaned and a fine film of lnbricant is applied. The lubricant consists of acrosin
and mustard oil in the ratio of 4:1. The nioulds are made of aluminium.

The slurry is then poured into the mould cavity., An enamelled tumbler
can be used for pouring. The mould should be shaken after pouring the slurry.
This wili remove trapped air in the mould cavity. The slurry should be allowed
to set in the mould for 10 to 15 minutes.

HI. Dwrying : Aftcr theslurry has set in, the moulds are opencd and the
moulded chalk sticks are carefully rcmoved from the moulds and placed on
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wooden trays. They are then put in the sun for drying. Generally the chalks
get completely dried in the sun in a day.

Note :  The coloured chalks are also produced in the same¢ way, only
water colours areadded to the slurry to get the desired colour. The coloured
chalks should be dried in the shade otherwise the colour will fade away.,

IV. Packiog ¢ After the chalks are dried, they are collected and then
packed in small card board boxes. Onc hundred chalk sticks are packed in
ons box. These small boxes can be packed in hig cartons as per the need of cus-
tomers. Generally 100 boxes are packed in one big carton. Saw dust is used
in packing to avoid breakage of chalk sticks.

Production requirements

1. Raw material : The main raw material is plaster of Paris. Small
amount of china clay can bz added to the slurry to make the chalk-sticks softer
than those made by plater of Paris alone.

Water colour is required for coloured chalks.

2, Labour : No special skill is nceded. Semi-skilled labour can very
casilv do the work,

3. Egquipment

(i) Aluminium moulds of 100 sticks cach

(ii) Wooden trays for drying size 1'x2’
{3i1) Enamelled basin
{iv) Enameiled mug

')

(v

Sicve and small tools

Cost economics ¢+ (For producing 3000 buxes of 100 crayons each)
I. Non-recurring expenditure

Machinery and equipment

Rs.
. Alumugiom moulds of 100 100 Rs, 1104- 1100.00
sticks per mould
2. Woodca trays for drying 160 Re 1/- per tray 1060.00
{1'x 29
3. Enameciled basin one Rs. 25 25.00
4. Enamclled mug for taking  one Rs. 5f- 3.00
out slarry from the basin and
pPouring
3. Sieve and small tools, etc, 10.00

Total . 1240.00
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H. Recurring monthly expenditure

hadi i

Kecroscne oil

Packing boxes
Saw dust

China clay
Ultranarine blue
Labour

N ook

g

Plaster of Paris 40 bags fo 35 g. cach
Mustard or g. nut oit

five kg.
20 litres

3000
4 Bag
2 Bags

3 Nos.

CAPITAL REQUIREMENT

Non-recirring expenscs
Recurring cxpenses per month

Profit and loss acceunt

Cest of production of 3000 boxes of 100 cra
Interest on capital at 109,

Income from sale of 300 boxes of 100 crayons each at Rs.65

per 100 box

Monthly profit 1950—1515

Rs. 15 fbag 600.00
Rs. 10/kg. 50.00
Rs. 1.20

per litre, 24.00
Rs. 15/100 450.00
Rs. 5/bag 20.00
Rs. 25/ bag 50.00
10.00
at Rs. 100 per month 300,00
1504.00

1240.00

1504.00
yons each 1504.00
' 11.00
Total 1515.00
1950.0
435.00
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CANDLE MAKING
(Figures relate to Plate XXXIII}

Introduction : Electricity is not available everywhere and all tire time.
Kerosene oil is becoming expensive and scarce due to the oil crisis, The candles
have their own role to play in times of electricity failure.. It is handy and
mobile and can be carried everywhere, in trains or to far off places. The scope
of wax candle has therefore become greater, specially in small towns, villages and
during travels. In western countries candle making is a specialised art; they
make high quality candles for decoration and ornamental purposes. In India,
it is a necessity to dispel darkness on occasions when no other means of lighting
is available. In comparison with other industries, wax indusiry is one of the
casiest to startwith small capital and offers reasonable monetary profit as well,

Raw material

(1) Paraffin wax : A translucent petroleum bye-product. Bees wax
can also be used but it is expensive and generally used for more sophisticated
purposes.

(2) Wick : Itis made from bleached cotton yarn, loosely spun so that it
may burn easily.

(3) Colours : For producing coloured candles, an oil soluble dye is used.
Appliances

(1) Moulds—These moulds are made of aluminium; some times alloys
(Fig. 1). Tor different sizes of candle, a number of moulds are to be
obtained.

(2) Ladle : For pouring the liquid wax into the mould. (Fig. 2).

(3) Stove “‘chulah®™—For melting the wax. (Fig. 2).

(4) Cauidron {karahi) in which wax would be melted. (Fig. 2).

Manufacturing process

(1) The mould is in two parts. Take out the side clamps so that both
parts of the mould are separated. Now insert into the cavities a cotton
swab soaked in mobil oil or any other oil and rub in both the parts of the
mould. This is necessary to take out candles from moulds without difficulty.

(2) Now follow the wick marks on the wick holder and bind wicks in the
mould. Bring both the parts of the mould together and clip them.

(3) Melt paraffin wax in a cauldron (karahi) over a slow fire. If co-
loured candles are to be produced, mix a little quantity of oil colour in the molten
mass.

(4) Take a big ladle and pour molten wax in the mould upto the top
with the ladle.

(5) In a shallow pan, fill cold watcr and keep the mould in it to enable
the wax to harden quickly.

(6) Wax will become solid within a few minutes. Now take out the
mould [rom the water, open it and remove the candles. Excess wick should be
cut off with a hlade.

Packing : Candles arc now packed in strong paper or in cardboard
packets. A label is pasted on the packet. You can print your own labels or can
purchase beautifully printed ready-made labels from the market.
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Novelty candles : If one is already making candles or wishes to start
candle industry, here is a good idea for making more money in candles. One
can make artistic shapes : candle like toys, animals and other curious shapes.
They can be sold on special occasions like Deepawali, X-mas, Shab-brat, Inde-

pendence day and birthdays, etc. Some specimen of artistic candles made in high = ... .-

quality plaster of Paris mould are shown in Fig. 3.
Price of these moulds is Rs.10 per mould.

Cost economics : The candle industry can be started with mo_dcsfu
capitaljand one self-employed person can turn out a large number of candles
per day. '
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SOAP MAKING
(Figures relate to Plates XXXIV, XXXXIVA, XXXIVB, and XXXIVC

Introduction : Cleanliness is next to godliness, and soap helps a lot in
cleanliness. Even in primitive times, man felt the necessity of cleansing his body,
his clothes and his utensils, etc. These days soap is an essential item for cvery
man in the world, So there is no risk in soap making because it is one of the most
essential conswner items of the common people. There are so many soap making
industrics and all are earning good money.

Appliances :

1. Frying pan (kadai)
2. Enamel kettle with cocks, one at the bottom, one in middle and one
intermediate between the two. (Figs. 2, 3, Plate XXXIV).

3. A piece of glass pan

4. Qaustic lye tank for storage (Plate XXXIVA)

5. Oil containers

6. Bucket

7. Scale and weights

8. Wooden or iron spoon or ladles for stirring

9. Segrees for melting oil and preparing soap on a very small scale
10. Furnace {bhatti)

11. Thermometer and hydrometer

12. Ordinary tins, knives or spatulas, tin pots, etc.

13. Racks or shelves for drying soap

14.  Foam removing slubber, a slabber, bar cutter. etc. {Plate XXXIVB)
15. Soap cutting table

16. Bar stamping dies and stamping machine (Plate XX XIVC)

Raw materials : Common soaps are manufactured by combination
of animal- or vegetable fat with alkalis, caustic soda or caustic potash in pre-
sence of water.  Somctimes a host of other materials such as soda ash, silicate
of soda, french chalk, china clay and starch arc used as adulterants and
perfumes and dyes are used to give a desirable colour and fragrance.

Oil and fat : Following oils and fats are used in soap making, however
it is better to avoid edible oils and use non-edible oils.

1. Cocoanut 6i{l—Soap obtained from this oil is hard and brittle, It lathers
freely in soft and hard water. It is good for cold process. It gives more gly-
cerine but its soap gives bad smell after some time. Tt is partly used for making
toilet soap.

2. Malua 0il—This is thick oil; soap of this oil produces good lather,
It is largely used with other oils due to its cheapness.

3. Linseed oil—This is used for making soft and transparent soap. 1t is
not used in houschold and toilet soaps. This soap is readily soluble in water.
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4. Khakan oil—This oil is obtained from the seed of an evergreen shrub
known in botany as salvadora olcoids. The propertics of the soap made out
of it are similar to those of cocoanut oil.

3. Groundnut oif —It gives a soft bodied soap with fairly good cleansing
properties and lathers very slowly. Its action on the skin is very mild and hence
its addition in toilet soaps is beneficial. The oil does not saponify easily.

6.  Neem seed oil-—It saponifies readily and gives a hard grained soap with
good lathering properties. In graining the soap, most of the disagreeable
odour disappears. The soap is used as an antiseptic also.

7. Cotion seed—The soap of this oil gives bad smell after some ime, So
it is vsed by mixing with other oils,

8. Malabar tallow—1It is also known as piney or dhupa fat and is ob-
tained from the seeds of an ever green tree known as vateria Indica. It makes
an excellent soap for washing and toilet purposes. It approaches animal tallow
in its soap making propertics and hence it can be used in its place,

9. Animal tellow—YFor the purpose of soap making it is obtained from the
marrows of the bones of animals and called bone fat, bone grease or bone
tallow. This makes hard, uniform and slow lathering soap. This soap can stay
for a Jong time in good condition.

10. Lard—This is tallow of pig and used for making high quality toilet
soa) or shaving soap. This is very costly

11.  Karanjia oil—Karanjia oil, is obtained from seeds of a tree pongamia
olabar. By refining, it can be used for soap making otherwisc the soap gives
bad smell. It is used with other oils.

12. Agid 0il-—It is cheaper and makes hard and good soap. It may
be obtained from vegctable oil {ghec) makers,

13. Studge gaad : A good soap can be prepared by mixing any other oil
in this sludge. The sludge or gaad is obtained during the preparation of vege-
table ghce.

14.  Rosin—Rosin is obtained as a bve-product in the distillation of an
oleo-resin gum for turpentine. Rosin imparts lathering, softness and cleaning
properties to soap, improving its texture. [t is not added pure but in admixturce
with other oils and fats. It is gencrally not used in toilet soap.

15.  Essential pils—These are only used in very small quantities to give
the soap a pleasant fragrance, The oils widely used arc as follows:

{1} Clove oil (7} Mnsk
(2) Cinnamon oil (8) Essence of roses
(3) Anisc oil {9) Sandal wood oil
{(4) Ajwain oil (10) Kuda
(5) Lcemeon pil (11) Khas

(6) Orange peel oil

Alkalis : Important alkalis which are used in soap making are :

(1} Strong alkalis—caunstic soda and caustic potash
(2) Mild alkalis—potassium carbonate and sodium carbonate
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Caustic soda : This is a strong alkali becausc of its strong action and
is popularly used for making hard soap. It is hygroscopic. It absorhs carbon
dioxide from air and converts it into carbonate. Gaustic soda is manufactured
from common salt by electrolysis; chlorine or bleaching powder being a bye-
produce. Itis also manufactured from soda ash (sodium-carbonate) by mixing its
solution with the rcquisite amount of slaked lime, Scda ash 106 parts and
slaked Hime 74 parts give caustic soda 80 parts and lime (raw) 100 parts.

Caustic potash : Chemical propertics of caustic potash are similar to
those of caustic soda. But there is much difference in quality of soaps made from
these two. Caustic potash makes soft soap while caustic soda makes hard, Gaustic
potash is obtained lgom wood ashes known as pearl ash. The plants that produce
pearl ash containing most potassium carbonate arc, 1. annual weeds, 2. aghada,
3. dhatoda vesika—adulsa. To produce caustic potask the concentrated
liquors obtained [rom the extraction of ashes with water are mixed with slaked
lime paste. The extracted lyes of crude potash arz evaporated to a strength of
30 to 35 per cent normally and kept in a closed drum or tin.

Mild alkaiis : Fouassium carbonate and sodium carhonate are termed
mild alkalis, because they have no irritating or burning action on the skin. They
do not combine directly with oils to form soap. They combine directly with rosin
and fatty acids to form soaps with great effervescence, On that account great
care is required while making rosin and fatty acid soaps with these mild alkalis,
ay otherwise the soap will spill over. When mixed with slaked lime they give
what are known as strong alkalis.

Sodium chloride : Sodium chloride is used for graining the soap in the
full buil process. It plays an indirect part in soap manufacturing.

Water : Water is an important intermediary substance in bringing
about the chemical combination between the oils and lyes.

Soap making processes : Soap making consists of thc art of che-
mically combining the oils with the caustic alkalis. The quantitics of caustic
soda or potash reguired by individual oils should be determined in cach case,
'[he chemical change that takes place may be described by the following equations.

Qil=FattvAcid 4 Glycerine.

Oil4 Caustic Soda=5odium of Fatty Acid (Soap)+Glycerine.

The glycerine liberated by oil s approximately 9 to 109,

There arc two main soap-making processes, namcly, the cold process
used with commercial lve (caustic soda) and the warm process used with leached:
lye.

Cold process : A cold process recipe, which makes about 9 lbs (4 kgs.)
of soap is as follows :

Ingredicnts @ 6 lhs. or 7.75 ke. of clean [ut or oil

13 ounce (370 gims.) or lye
1.2 litres of soft water

(1) To clean the lat, melt it and strain out any other forcign matter or
particles . A more thorough way s to boil it with an cqual anwunt of waier,
strain it, add cold waltcr, Jet 1t eool and then skini the fat off the top.

{2) Add the Iye o the watey gradually. The maxture will get hot and nay
spatier.,  Rinse your hands immcediately il the Iyve erystals or solution falls on them,




125

Use pots of iron, clay or enamel and utensils of wood for all stages of soap-
making. Never use aluminium, because the lye solution will dissolve it. Let
the lye solution cool to body temperature. Check the temperature by feeling the
outside of the pot. Do not put your finger in the solution.

(3) Melt the fat and let it cool to body temperature. Stir it as it cools.
When the spoon starts to leave a track in the mixture, the temperature is right.

{4} Add the lye solution slowly, drop by drop or in thin stream, to the
fat while stirring constantly in one direction. Continue constantly stirring until
the mixture is of the consistency of honey or thick cream. If you are using a
mixture of fat and oil, this should take about 30 minutes. But if only oil is used,
it may take several hours.

{5) When the mixture reaches the consistency of honey or thick cream
pour it into the mould or cooling frame. This is a shallow wooden box lined with
cotton cloth soaked in hot water and wrung out. The cloth should be big
enough to overlap the edge of the box by a couple of inches. This will help in
removing the soap. Let the soap stand for 48 hours in a warm, dry place where
it will not be disturbed. Ifitis moved or struck during this period, the ingre-
dients may separate.

.6) Stack the bars in an open place so that air can circulate around and
through them. Leave them in a warm dry place for 2 to 4 weeks. When soap
becomes hard, it may be used.

Warm process
(1) Pour the oil into the soap kettle and heat upto 140°F.

(2) When the correct temperature is reached, pour in the required
amount of caustic soda and stir well and leave it for some tdme.

{3) Tt will be seen that the mixture forms grains like coarse wheat flour
(suji). Keepitstirring for some time and leave undisturbed for about 1¢ minutes,
when it will form more and more grains. By repeating this process of stirring
and waiting, the whole mixture will ultimately become thickly granulated like

shira (cooked suji). Continue stirring till the grains change into a soft honey like
mass or curd.

{4) At this stage the mixture of oil and caustic is in 3 portions-—caustic
soda, free oil and the soft brown curd.  As the mixture is stirred more and more,
the curds become higger and bigger, the caustic soda lye and oil diminish in
quantity. Ultimately all the oil and caustic lye disappear and the whole mix-
tarc appears like jelly or honey.

{3) At this stage, if you desire some fragrance in soap, you may add per-
fumes or essential oil and stir to make uniform paste.
) (6} Now pour the mixture into cooling frame. Leave the cooling frame
in the warm, dry place until the soap sets in hard form. Tt takes generally 3, 4
or more days for solidifying or seiting.

(7)) The solid block of soap, aficr being removed from the frames is
kept in the air for making the surfaces dry, before it is cut to the required sizes.

(8) In the cutiing processes first scrape the layer which is frothy and irre-
gular. Slah the block by wire after the preparation as shownin Plate XXXIVQ
Cut the slabs into bar by some wire or bar cutter as in Plate XXXIVC. You
may sell these bars in the market or you can make cakes of these bars, These
cakes can be sold in the market, after finishing., Finishing operation is done
by a stamping machine or dies of various shapes according to the size ol the soap

as shown in Plate XXXIVD.
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BEE KEFPING
(Figures relate to Piazes XXV, XXV 4)

Contact Agengy: Khadi and Village Industries Gommission, Irla Road,
Vile Parle, Bombay-56.

Introduction : Honey is one of the most nourishing foods in the world
and its natritive value is rated very high. Itis known to man from very ancient
times. And yet no effort was made to tame the bees and no one ever thought
of keeping bees as pets and getting a regular crop of honey from the beehives.
It is dus to the effort of Huber that new houses for bees were designed and
bec keeping and honey extraction are now learnt as art and science. Bee keeping
nowadavs has been so parfected that any one with a little training can do it
and carn z lvcithood out of it.  Its importance is increasing day by day due to
the usefulness of bees for psllination of seeds and fruit crops. In many deve-
loping countries, farmers hire bechives during the flowering period, specially for
this purpose, and have obtained a production increase of upto 23%  Many uses
of bees-wex have also been developed these days and it has beiome a very
expensive item, bring the base of cosmetic and polish industries,

Equipment : Thc nunimum ecquipment required to start this small
industry 1includes the beehive box, smoker, ard extractor. A hive box is
usually made of gamhar or teak wood. A complete box contains several
separable parts termed as top cover, chamber, and floor board. There are two
chambers, onc for honey called super chamber and the other for brood
rearing called brood chamber. The chamber has several movable frames num-
bering 8 to 10 cach containing a comb parallel to one ancther. (Fig. 2 and 4,
Plate XXXV},

A smoke producing equipment, (Fig. 4. Plate XXXVA), is used at the
time of handling bees so that they may not sting. An extractor, (Fig. 3), is
used for extracting honey from the upper comb frames.

Honey is extracted only in honey flow periods which fluctuate according
to agro-climatic and floral conditions of the region.

Type of bees : A bee colony is a complete biclogical unit composed of
thousands of worker bees, hundreds of drones and only one queen. In nature,
they dwell in the dark on wax combs, the cells of which contain eggs, larvae and
pupae, called brood. The brood is in the form of a sphere in the lower part of the
comb; on the top and on each side is the bin of stored polien and beyond this
honey 1s stored.

The workers compose the bulk of the population and their main task is
to look after the colony in all respects. The drone or male bees are required
to fertilise the virgin queen. The queen is the only fully developed female and
is in fact an egg-laying machine. She never goes out of the hive after mating,
except at the time of swarming or laying the foundation of another colony.

Managementincludes the adjustment and fulfilling of the colony’s demands.
‘i'his can only be fulfilled, when the bees are frequently observed. The colonies
should be kept clean and strong to prevent from attack of discase or enemy.
Before absconding, the bees stop their activities and the qucen suspends egg laying.




136

Swarming tzkes place only in the favourable season, when there is abundance of
food supply. Inleanseasons, when there is dearth of natural bee-flora, it becomes

essential to feed bee-colonies with sugar-solution. The queen should be renewed. ..

yearly by replacing the old ones.

Bee-flora : All plants do not provide nectaries to bees for honey;
there are only some selected plants which they approach for necctaries, pollen or
both. These plants are called bee-flora. Some of the important bee-flora
are the following ornamental plants :

Flowers : corn flower, coral creeper, cosmos, poppy, portula,

sun-flower, zinnia, etc.

Fruitg : !)anana, berries, citrus, apples, pears, cherry, guava, jamun,
lichi, etc,

Crops : rape mustard, taramira, toria, berseem, maize, til, jute, sor-
ghum, ectc,

Trees : tamarind, drumstick, sandal, sisoo, soapnut, neem, etc.

Vegetable: most of the vegetables, but they are minor source of polien
and nectary.

References
1. Bee is Farmer’s Honey : M. Naim, Indian Farming, January
1973.

9. IS : 1515:1969 : Indian Standards Institute, 9, Bahadur Shah
Zafar Marg, New Delhi.

3. Shahad Udyog : Om Prakash, Sarvodaya Prakashan, Chowk
Bazar, New Delhi.
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Material handling and Transpor¢




INTRODUCTION

Carrying of loads either on head or on back by workers—men, women
and children—is a common feature at the consiruction sites, markets, railway
»intions and other places. Such a method of carrying loads, handling materials
or transporting commoditics is rather primitive, tiring and inefficient. A large
number of appliances and equipments have been devised all over the world
for material handling and transport. But in India we are stili using old methods
which are inefficieat =nd unscieatific. The bullock-cart, one of the most im-
portant goods transpori .adustry after rail road, has beer left totally to stagnate
with little improvement in its design and working. Similarly, rickshaws, a
transport that gives employment to poor men in urban areas, have not received
any attention, Wheel-barrows, ];lulley blocks, screw jacks are not used in the
villages for the work of material andJiu% and transport. If introduced imag-
inatively, after proper modifications, such gadgets and appliances can heip the
villagers and poor people in carrying out their activities more efficiently and
economically. A few of the new designs of such equipment developed and
experimented in some places have been included in this section.




A WINCH USED IN DIGGING WELL

(Figures relate to Plate XXXVI)
Contact Agency: Fricnds Rural Centre, Rasulia, M.P,

Introduction: The task of raising excavated earth when digging a well
may be considerably lightened and speeded up by the use of 2 s:mplc winch.
Such a winch can be made by a village carpenter.  The design and methed of
manufacture are given be]ow, but there is no need to adhere strictly to the di-
uensions, Any strong w-d is suitable as material.

The winch can also be used for drawing bucketful of water from vrells.
Materials

(i) Two beams approximately 3"% 7% 12 which can be made by
sawing through the centre of a log minimum 7" dia. and then squaring
the two sides.

(ii) Two pieces for upright members approx. 2" x 6" x 31"

(ili) One roller approx. 7 in dia. 2nd 3’8" in length. It can be made
by sawing a log of suitable diameter through the centre and then chiselling 2
channel our of the two halves to accommodate the steel shaft, at the two ends of
which handles are fitted for rotating the winch rolier. The shaft should extend
beyond the roller by eight inches at each end. One inch square shaft is most
suitable because it prevents the shaft from revolving free inside the roller.
The part of the shaft outside the roller is rounded to act as 2. bearing.

(iv) 3 pieces of 13” pipe two of them 4’ Jong and one 3’9 long.

(v) 3 picces of rod 5/8" dia. threaded at both ends with washers and
nuts of 2", 4’8" and 4’8" length.

(vi) One steel shaft 17 square 5 long rounded for and at each end.

(vil) 44" x 6% bolts with washers,

(viii) Two handles made of "X 14" one on each side steel flat or of
wood to turn the roller.
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WHEELBARROW
(Figures relate to Plates XXXVII, XXXVIIA, and XXXVIII)

Introduction : Wheelbarrows are guite suitable for Indizn conditions
where small loads of materials, needed for handling the earth work etc. are
required to be transported to short distances. In India the most common prac-
tice for these situations is to employ women to carry head-load in baskets. These
womer: suffer a lot of hardship as they have to carry heavy loads on their heads
for long distances. It is necessary, therefore, that wheelbarrows should be in-
troduced which would help in carrying comparativelv larger loads much more
efficiently and effortlessiy. The wheelbarrow described below was invented in
China and introduced in Europe in the middle ages. The particular features
of merit include :

1. The use of a larger diameter wheel to reduce rolling resistance and
improve cor”  m rough roads.

2. Disposal of the woad round the wheel so as to reduce the load on the
driver.

3. The use of a shoulder sirap running diagonally across one shoulder
from one handle to the other, in order to lessen the strain on tte
arms.

4. A single wheel is easy to use on rough grounds and narrow paths.

5. Pneumatic tyres can be used but if a pneumatic wheel of suitable
dia. is not available, wooden wheels can also be used.

" § Method of construction : The method of construction has been clearly
shown in the diagram. This wheelbarrow can be made with wood planks, timbers
and ropes. A brake has also been introduced so that the driver can operate it
at down gradients or at other places where the speed has to be suddenly reduced.
The design of the brake can also be used in hand carts.

A simple wheelbarrow, generally used in India is shown in Plate
XXXVIII, with dimensions which can be easily manufactured by blacksmiths in
the rural areas.
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&
THREE GEARED CYCLE RICKSHAW

(Figures relate to Plate XXXIX)

Introduction : Cycle rickshaw is a very important means of transport
for medium and small towns. Itis spreadirg in viliages as well. It carrieg
middle class families from one place to another at a moderate charge.” Unfor-
tunately rickshaw drivers have to work hard specially on up gradients. The
braking system is also very defective and is sometimes responsible for serious
accidents, injuring the drivers and damaging the rickshaw, sometimes bevond
repairs.© Any attempt to put on aa engine on the rickshaw increases both its
initial cost and running cost beyond the reach of poor people. The Appropriate
Technology Development Association experimented by providing a three-gear
hub and improved the braking system, which considerably improved its per-
formance, without much increasing the cost.

Construction

(1) Take any three-geared hub attachment sold generally in the
market for bicycles. Fix the hub to a specially designed bracket fitted under-
neath the frame of the cycle rickshaw as shown in Fig. 1 and 2. One chainis
attached [rom the pedalling gear to the larger gear of the hub. Another chain
is fixed from the gear to the rear axle,

(2) Fix a pedal in the front frame of the rickshaw with cables attached
to all the three wheels, which are provided with braking systems. The hand-brake
system used in the motor cars can also be used, Once the pedal is pressed, all

the three wheels come to rest stmultaneously, bringing the rickshaw to a stop
in a very short time,

How to operate

{1y Cables with maiks in the handles are pro-.ded to operate the three-
gear hub. The rickshaw is started on the first gear, which moves the driving
gear rapidly but the rear axle gear slowly, thus increasing the torque, and
reducing the effort. The same gear should be used on up gradients. Once
the vehicle has gained some speed, the second gear should be applied.
When the normal speed is gained, the ¢6p or the third gear should be used.

(2) To apply the brake, press the pedal in front by foot slowly and gra-
dually. Release the pedal, when the vehicle comes to a rest.

Rs,
Price
(1) Three-geared hub attachment .. .- 160.00
(ii) Brackets .. .. .. .. 10.00
(it} Brake cables, pedal, etc. .. .. 30.00
Total .. 220.00

An increasc of 229, on the current price of rickshaw.
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BULLOCK CART

(Figures relate to Plate XL)

Contaci Agencies : 1. National Institute of Management, Bangalore,
2. Maulana Azad College of Technology, Bhopal.

Introduction : The bullock cart occupies the most important place for
the transport of agricudtural and other commodities in the rurai areas. It is es-
timated that their number is about 13 million in the country and they account
for more than two thirds of the total haulage in the countryside.

There are about 300 designs of the country carts driven by one or two
bullocks as the case may be. Sometimes three or four bullocks are used for the
haulage of heavy loads in carts. Of late, improved carts with preumatic tyres
arc coming into use whiclh can carry 3 to 4 times the load with one pair of buliocks
a5 againsi the ¢raditional carts, Since the latrer have iron tyres fixed on the
worden wheel, they exert heavy strain on the bullocks in puiling, and damage
the netalled roads,

A number of agencics—governinent and voluntary—are doing experi-
mwenral and rescarch work for improving the efficiency of the bullock carts; but
no generally accepted model has been designed so far. It is undersicod that a
commiitee has been recently appointed to examine the whole thing and re-
commend suitzble measures or modifications which can be worked upon and the
cfficiency of the cart be improved. A number of improvements have been
suggseted by some agencies but as pointed out by Mr, Ramaswami of Institute of
Management, Bangalore, though the cart looks simple, the technology is not
so. A great deal of design effort is required to use suitable materials and design
to arrive at different kinds ot models for village roads, district roads and highways,
o reduce the weight of the cart but at the same time not 1o impair its strength.
The design muse also take into account the different kinds of products
they would be required to carry,  The animal itself has to be studied to estimate
the joad it can carry and to improve the harness so that the animals’ load-carrying
capacity can he increased. Moulan: Azad College of Technology, Bhopal
has also designed a bullock cary, {Piate XL), and will soon be veads for testing
in ficld conditions, The cssential features of the designs whicli may bring
improvement over the traditional carts are :

{1 Lighter weight, which makes the bullocks carrv extra load

(it A special load bearing trugs, with shock absorbing mechanism
(it} Special bearings

liv: Special attachnient to voke

{v; Gunny bag pouch-fitted with straw attached io yoke, for the comfort
of the bullock’s neck and shoulders.
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Health and Hygiene




INTRODUCTION

Health-care is not only curing diseases but also preventing diseases,improv-
ing sanitation, giving nutritive food and instructing the people in the art of a clean
and healthy life. Itis difficult to provide expensive medical care to the poor people
of the villages but it is not difficult to improve the environment of their living by
cooperation and participation of the people themselves and bringing awareness
for a clean and healthy living. The village vaids, hakims, midwives and others
can be trained and equipped to render better medical service to the people.

This section deals with some of the healthy practices which could be adopted
in the village areas, by installing sanitary latrines, giving clean and safe drinking
water, organising a rural health scheme, recording weights of the babies regu-
larly, ctc.etc.. There are other methods and practices which can be introduced
in villages. They can be categorized under appropriate technology for health
and hygiene. They can greatly raprove the health and life expectancy of the
masses with little additional cxpenditure.




SANITARY LATRINES FOR VILLAGES

(Figures relate o Plates XLI, XLI4, XLIB, XLIC, and XLID)
Contact Agency : Friends Rural Centre, Rasulia, District Hoshangabad,
M.P. ' '

Introduction : Rural environments, particularly the adjoining fields
bordering the villages, are greatls poliuted as the local inhabitants defecate
in the open. They become a medium for the breeding of flies, disease, germs
and insects and are thus responsible for healih hazards to the people, During the
rainy season, things get still worse as the soaked cow-dung on the one hand and
the night soil on the other produce foul smell, increasing the fly population which
brings, in gastro-intestinal diseases and cholera taking a heavy toll of lives. Things
are a bit batter where pit latrines arc used ; butin the case of service latrines, con-
ditions are quite appalling. A number of agencies have done considerable research
and experimental work on rural latrines and have developed some designs which
are aceeptable to the villagers. Their wistallation is reasonably cheap. Friends
Rural Geatre, Rasulia and Planning, Rescarch and Action Institute, Lukcnow
are particularly noteworthy for oringing hone the idea of seting up saniiary
Jatrines in ¢he villages.

Plastic mould fe.r sanivary latrine ;: The Rasulia design provides
a good method for village people two cast their own latrines. A plastic mouid is

used for this purpose. The various parts of the mould are shown in Fig. 1, 2, 3
of Plate XILTA.

The cuter part is made from two mouided pieces of plastic which are per-
manently fastened together with a piece of folded plastic strip down the slopin;,
side, (Fig. 1), and bolted on. Two similar sitips along the opposite side coru-
plete the outer mould. These two strips arc removable.

The inner part is also made from {wo pasts, the bowl and the trap part
respeciivety. (Tig. 2).

The inner and outer parts of the mould are held rogether in their proper
relationship by 12 roofing bolts; ten along the hottom vim of the bowl part and
two through the case of the trap part. (Fig. 3), '

The method of casting the latrine with the help of the mould is described
below.

Casting the sanitary latrine
(Figures in ke following porticns relate to Plates XL and XLIB)

A stiffener is used to provide additional support to the inner mould
which is shown i Fig. 1 of Platc XLI. Remove the iarger par( of the inner
mould and half bury it in sand in horizental position. Mix about 9 litres of
concrete using onc part of cement to two parts of sand and three parts
of 34" large stone chips and mix with cnough water,  Fill the hollow of the
mould completely with this mixture to the level of the rim and vibrate it a little
to remove any air bubbles. Allow this to sct for ot least 24 hours. Remove
the ‘stiffener’ casting by inverting the mould and lifiing it off carefully.

Latrine howls : The latrinc bowl: are then cast in the following
manner in a shaded place. Lubricate the inside of the outer mould and ocutside
of the inner mould with ~aoking ¢il. Assemblc the mould and place it over the
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stiffener, Mix thoroughly six litres of clean dry coarse sand with tl'i:fee__l_it_:'.l"é.s:.' |
of fresh cement. Add enough water to make it pasty. Fill the mould throngh
the hole at the top while tapping the sides with the hand to:make sure that the

mixture fills the mould and that air. bubbles rise to the top. (F1g2)A110w

the cement mixture to set for 24 hours. _ B

After 24 hours remove the two bolts which hold the trap part, grip the rim
and pull this part down with a steady pull. (Fig. 3). . £k

Remove the ten bolts from the base rim after lifting it off the ‘stiffner’
and placing it on its side. (Fig. 4). With the mouid and casting supported so that
the hollow is facing sideways and up, lift out the inner ‘bowl’ mould. This
is helped ifseveral small wooden wedges are placed between the inner and the oun-
ter moulds on both sides. Gently push in the wedges one after other, first
between the inner and the outer moulds, and then between the inside :nould
and the edge of the casting. Several pairs of wedges should be used t» exert
sufficient pressure on the mould.

Now carefully turn the casting with the outer moulds upside down so that
the hollow part ic on the ground. (Fig. 5 of Plate XLIB). Remove the two
pairs of bolts from the two short plastic strips at the trap end and remove the
two strips. Now grip the twe parts of the outer mould and pull them apart to
releas the casting. The fresh: casting is very soft and fragile and care is nceded
while it is being handled at this stage.

Immediately turn the casting the right way up and check the construction
of the trap.  This should measure 3 wide and 2" high, oval in shape. If the
opsning is too small it can best be enlarged with a too} made from a 77 X 112" bolt,
the threaded portion of which is slightly bent. This is used as a rasp in the curved
Eortion to temove any unwanted cement. (Fig. 6 of Plate XLIB). The

nished bowl casting must be placed in water within 10 min. of removing it
from the mould and left thaie for at least 7 days.

Casting plate : Oil the top of a very smooth casting plate and put
a finished bowl upside down on this plate. (Fig. 7 of Plate XLIB), and place
a rim around it. Four pegs on the owtside will help to locate this accurately.
Place a ring of 1/4” reinforcing iron around the bowl and pour in a mixture
of concrete similar to that used for the ‘stiffener.’ Cover with damp sack or straw
and allow to set for 24 hours. Lift off the casting plate and remove the steel
rim. Keep damp for at least 7 days.

Installing water seal latrine pans
(Figures relate to Plates XLIC and XLID)

Stendard water seal pan. (Fig. 1)-: This is mounted directly over the
digestinn pit. It is mounted on a place 38" dia. over kucha pit. (Fig. 2). Ring
of st brick issetin mod all roumf. Alternatively for a more permanent arrange-
meny  the plate is set over a pucca pit of brick laid floor. Space between
brick ‘ining and undisturbed soil is back filled with brick, bats, stone chips, cinders,
etc. (Fig. 3). A similar installation using concrete well lining rings can be made.
This iz more expeasive, but quicker and more psrmanent.

Special waler seal pan with pipe spout. (Fig. 4) - This type is useful
inside a brick wall (pucca) building or for changing existing sweeper cleancd

latrine to water seal. Digestion pit should be at least 3 feet away from the ‘oun-
dation of the building. (Fig. 5).

In both cases water is used in bucket to flush out.
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WATER SEAL LATRINE
(Figures relate 1o Plate XLIT, XLITA)

Contact Agency : Planning, Research and Action Dwn, Lucknow

Introduction : Latrines are great problem in the rural _areas',"-.Or_ié al-r .

ways finds the sight of men and women sitting in the fields, on the sides of the’
roads and ponds for easing themselves. Apart from causing inconvenience to
villagers, it causes sanitary problem and spreads disease. Planning, Research
and Action Division of Lucknow has designed a very cheap and effective latrine
which can bring about a great change in the hygienic condition of the rural areas.

Location

1. Choose a site not flooded by rain, avoid location of pit near drain
or spouts as the water may cause collapse of the pit.

2. Site the latrine as near the house as possible.

3. Do not site the pit nearer than 25 from a drinking water well.

Construction
1. Draw the plan of the squatting plate, pipe and pit on the ground to
- GIsUre prog:r location, .

2. Dig the hole in the ground for pan and trap and place pan and trap
i position with pan projecting 3” above ground level. Ensure that pan top is
horizonial io form a good water seal in the connected trap.

3. Make a joint bstween the pan and the trap by placing the socket
of the trap over the oudet of the pan and filling the space between them
with cament mortar 1:1 {cement: morum). The joint inside should be smooth.

4. Wet and damp the earth firmly around the pan. Make the floor
3" X 3" around the pan in one ¢course brick work setin cement mortar 1:4 (cement:
morumy with 37 slope from outer edges to the pan.  Plaster the top of the floor
with 3” cement mortar 1:4 and form foot rests.

3. Conneet extension pip: to trap filling in the space in the socket of
the curved pip> with clay and plaster to break easily the joint when altering
the pipe position to use a second pit. Only the outside 18 to be done with
cemeni moriar The slop: of the pips should be not less than 1" in every foot
and project about 37 int) the pit.

6. Dig the pit 2'9” in diamcter and at least 8° deep depending on the
kind of soil. Lay bricks in mud mortar around the top of the pit to support
the pi* cover.

7. Place cover on the pit.  The top of the cover should be 6" below the
natural ground level.  Pack down 12” of earth over the cover and form a mound
to drain the rain water away.

8. Construce the purda wall.

Use and maintenance

1. Wet the latrine pan before use.

2. Flush the pan immediately after use with onc or two jugs of water,

3. Keep the latrine platform and pan always clean,

4. [Ifthe trap gets clogged, fill the pan with water, make a ball of cloth
or gunny at the end of a stick and press the water with quick movements around
the trap.
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QUAC STICK
(Figures relate to Plate XLIIT)

This is 2 device to check whether the children are malnourished or not.
This is develcped by Friernds Religious Scciety’s Relief Team and the nameis
derived from Quaker Arm Circumference. It is particularly useful in emer-
gency situations, in a famine or drought arca where a large number of children
have tv be examined and no elaborate medical checking facilities are available,

The chart shown in the figure is pasted on the wall and the children made
to stand against it for measuring their heights. The mid-circumference of the
upper arm of the child, with his hand hanging down is also measured. The arm
circumference of the child against his height is compared. If it falls in the 85%,
mark, it means that his arm circumference is 85 % of the normal circumference
for the child of his height; similarly for the 809, mark and 75% mark. Below
the 75 % are scriously undernourished and are likely to need feeding twice a day
with lew bulk calorie and protein food. 75—809% require food supplements,
while thosc above 85% arc generally normal. An 80% or 75% line has to be
fixed for determining the low nourishing standard.

As for example, if a child is 100 cm. tall, and his arm. circumference is less
than 12.5 cm., his nutriticnal rating is at 759, ; if his arm circumference is more
than 14.2 cm., he may bc considered normal.
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HOUSEHOLD FILTER UNIT
(Figures relate to Plates XLIV, XLIVA)

Contact Agengy : VITA, Inc., 3706, Rhode Island Avenue, Mt. Rainier,
Md., 20822, U.5.A. o

Introduction : In rural and sub-urban areas common sources of water
supply are shallow wells sunk in backyards, surface waters collected in earth
dams, ponds, or drawn from streams. These waters are often subject to bacte-
rial contamination and may be turbid. This equipment provides a simple
purification and disinfection procedure suitable for individual houscholds,

How operated

(a) Disinfection—Add } tea-spoonful of calcium hypochlorite to 100 litres
of drum water. Stir gently for 5 minutes. Smell for chlorine.

(b) Sedimentation—Add one table-spoonful aluminium sulphate or two
table spoonful of potassium alum to 100 litres of drum water, Stir gently for
2 minutes until a sediment starts to form. Add one table-spoonful of calcium
carbonate stirring continuousiy. Drain flock through tap B.

(c) Filteration—Tap C is opened and water flows on the splash plate unal
tank D is filled. With tap G open, tap E is opened to keep the level of water
in D constant. Drinking water is drawn off through carbon filter H, and for
other purposes from tap 1.

Construction

(1) Raw water container—A drum or any receptacle A of about 100 litres
or greater capacity is placed on a pedestal Z. Two taps are set in the drum;
the first tap B, in the bottom and the second tap G, in the side about 10 cm.
above the bottom,

(i1) Sand filter:—A clean kerosene tin D of about 3 to 4 gallons capacity
receives water froia tap G, Tap E, set in the side of D, just above the bottom
of the tin, is connected on the inside of the tin with a perforated rubber or plastic
hose of about 12 mm. dia. A layer of gravel of about 10 mm. average size sur-
rounds the hosc up to 100 mm. above the hose. A layer of about 30 cm. of clean
river sand with average size grains of about 1 mm. is placed on the top of
the gravel layer. A splash place of enamel or china is placed on the top of the sand.

(iit) Clean water reservoir : A covered container F, reccives the filtered
water. It has wwo taps, I and G, set in the sides near the bottom. Tap G, is
connected to an activated charcoal filter H; tap I is used to fill pails or other
receptacles.

{iv) A cyhnder H of mild stecl about 30 in. {76 cm.} in length and 10 in,
{25 cm) in dia. painted on the inside with asphalt to reduce corrosion is filled
cither with activated charcoal or charcoal made from cocoanut shells. To prevent
clogging of the connecting piping, the charcoal is placed betwzen the top and the
bottom layers of fibrous material such as palm fibre. Water from tap G is filtercd
through this container and the residual colour and taste are removed. The
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charcoal filter is not essential to health; its use depends primarily on the desired
degree of removal of colour, and on improving taste.

(v) Other materials : One mixing stick of bamboo or wood. One table
spoon (10 gm.), one tea spoon (5 gm.).

(vi) Aluminium sulphate or potassium alum, calcium carbonate, cal-
cium hypochlorite powder, activated charcoal.

Price : Gan be manufactured from waste materials like petrol and kero-
sene drums with the help of village potters, blacksmiths and carpentcrs This
would cost approximately Rs,200.

The unit can be made more cheaply by using earthen vessels shown in
the alternative diagram. (Plate XLIVA).
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(Figures velate to Plate XLV)

Contact Agency : Intermediate | Technology _D.cve'llbpmcnt_ ; Grouthd
. 8, King Street, London, SSW, 1. S

Introduction : A handy equipment for weighing children is needed for.
health visitors and others to monitor the growth of babies. Generally, it becomes
very cumbersome to weigh babies on ordinary scales. The equipment described
below is designed in the form of a swing and attached to a spring balance. It
can be hung on any tree or peg and readings of the weight of the baby easily
obtained on the spring balance. :

Construction : The equipment is designed in canvas, being very casily
available, strong, easily washable and comfortable, Easily detachable wooden
rods are used to make room. Thev are joined to the body by means of simple
rings. The design can be further simplified by making a sort of cradle attached
to a spring balance. Any tailor can easily make it.

How operated : The cquipment can be suspended through the spring
balance to any fixed structure on ceiling or on a branch of a tree.

Infants (under 1 years) can be laid on their back with the canvas com-
pletely open and supporied by the rod.

Children over 1} years can be made to sit. In this case, the supporting
rods can be let loose or can be used for gripping, if necessarv. By lowering one
of the side strings, the child can sit in riding position on the raised side canvas
receiving well enclosed support to the back and a grip to hold which is provided
by the front siring.

Price : About Rs.20 including spring balance.
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RURAL HEALTH CARE
(Figure relaies to Plaie XLVA)

Contact Agency : Dr. K. 8. Sanjivi, Professor Emeritus in Medicine,
Shantam, Perugudi P.0O., Madras-600096.

Introduction : The health care schkeme for the rural areas should be
simplified to cover as wide an area as possible. It should include environmental
sanitation, personal hygienc, preventive treatment, minor day-tg-day illnesses,
major illnesses and accidents, The Voluntay Health Services (VHS), was staried
by Dr. Sanjivi to focus attention on these subjects and to develop a concept of
community health care in the rural arcas. It 15 comprehensive in coverage, pro-
vides continuous and permanent service, and relies mostly on cooperative prin-
ciple, rather than on mobile units or ad-hoc camps. In the three yecars of its
operation in the rural areas, it has been able to train poor medical workers
to man rural hcalth posts and has worked out a model for ensuring part time co-
operation from the local medical graduates to work in their mini-health centres.
It has covered over 15,000 families comprising nearly 75,000 persons served
through 16 mini-centres. The scheme appears to be an ideal one, being casily
extendable over large areas, costing well within the reach of the weak and poor
communities. It promises to prescnt a basis for the integration of community
health care, family planning and nutrition in the rural areas, and for the integra-
tion of voluntary effort with government work.

The Scheme : The model suggested by the V.H.S, is roughly shown
in the diagram in Plate XLVA, which indicates the possibilities of a para-health
medical service around health posts operated by Lay-First Aider (LFA), who
live in and beloug to the community. The LFA is the most peripheral body
linkzd through mini health centres to the block public health centres and taluka
hospitals, There should be one male and one female para-medical worker
at the sub-centre or the mini centre and a higher type of supervisory staff]
onc]t{na]c and one female, for cvery 20,000 population; or each to supervise four
workers,

The scheme required the families to pay for health care as they have
tc pav for food, clothing, shelter, education, ete. This would instil a sense
of respect and importance {or the health care. A mini health centre cover-
ing 1,000 familics would cost Rs. 18,000 per year. It was worked out that
0.9% of the annual income coming from every family, with a minimum
of 50 p. por month or Rs. 6 per annum could completely take care of commun-
ity health programwme. One-third cost was to be borne by the beneficiary {ami-
lics, one-third by the state government and one-third by the central go-
vernment. This payment is put into a singlc chest, called Community Health
Delivery Corporation (COHEDEQC) and the services channelised through
a single delivery channel of Mini Health Centre. The central government,
the state government, the industrial or commercial employer, the panchayat,

:]hc.self-cmploycd individuals arc expected to provide the financial inputs on this
asis,
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Education, Training, and Culture




INTRODUCTION

The best purpose of education could be to make an educated person able. ...

to improve his environment, in addition to making his own attitude scientific,
liberal and unsuperstitious. Unfortunately, education in this country for a
variety of reasons, has not been oriented towards meeting the existing needs of the
country. The educated persons tend to desert their rural environment, instead
of improving them., They mostly look for white-collar jobs available in urban
areas and hesitate to take up jobs which require manual labour. This notion is
transmitted to a great extent from their elders,

The cencepi of appropriate technology cnvisages an education which
should develop suitable skills in the educated persons, so that they are able to do
productive jobs in a better way, more efficiently and with higher productivity.
Most of the village crafts, from ancient times, like blacksmithy, carpentry, leather
work, pottery, weaving, handicraft, etc. have been coming down in a hereditary
manner with the result that the children pick up skills in these crafts in the ordinary
course without any forinal training, The modern education, however, is weaning
these people away from their traditional cratts and taking them to white-collar
and unproductive jobs or to urban based large scale industries. After some time,
these skills, abundantly available in the villages of India at present, would dis-
appear, if somcthing is not done drastically with our edueational system. If edu-
cation and training were imparted to the people in their traditional family crafts
with modern seientific knowledge and improved equipment, they would be able
to do their work in a mere dignified and respectable manner:with:greater produc-
wvity and efficiency and thus contribute greatly to the national wealth of che
country. . :

Cultural life is also very important for the villagers. This gives the artist
an opportunity to cxpress his inner feelings and sentiments. For this purpose,
new techniques and methods of cultural entertainment should also be developed
in a manner that they are inexpensive but are at the same time effective and
simple.

This scction deals with some of such ideas and methods,




LOW COST MICROSCOPE

(Figures relate lo Plate XL 1£3)

Contact Agency: Community Science Centre, Ahmedabad

This microscope, developed by Community Science Centre, Ahmedé.bacj;
gives a magnification of 1:60. A firm at Bangalore is manufacturing the ins--
frument on a commercial scale and has priced it at only Rs.15.

The object to be viewed is kept on a stide on stage C. The focussing
is done by means of knob A. The lens is fitted in cap D.
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SOLAR STILL
(Figures relate to Plate XLVII)

Contact Agency : Central Salt and Marine Chemical Research Instituce,
Bhawanagar-2 (Gujarat). "

Introducton : Water is a basic need of life. It is estimated that only
909% of the Indian villages have perennial drinking water facilities. The water
deficient areas are mostly located in arid and semi-arid regions. In many cases,
some areas lack good quality water, but are rich in underground or surface saline
water which is unfit for human consumption. It is ossible to use solar energy
to evaporate and distill water in solar stills using the same water cycle which is
responsible for the rainfall or natural precipitation.

The saline or brackish water is converted into pure, fresh water by natural
distillation operation and the resulting product is a good quality distilled water,
which can be used in isolated places like light houses, salt farms and in labora-
tories for routine analytical work and for battery (acid lead accumulator) char-
ging purposes. The water can alw be used for drinking after adding some
necessary salts and minerals, The solar energy is free and there is no mainte-
nance cost. Production of distilled water by solar stills can also form a small
scale rural induostry.

Construction

The main design of the still is a masonary construction on which glass
roofs are provided on two sides. Clean glass covers offer good surface for rain
water collection. On the sides of the masonary construction, drains of ali-
minium channels are provided all round. The drains are maintained in clean
and immaculate condition. At the lowest portion of the drain an outlet pipe
is provided which takes distilled water to a flask or other collecting appliances.

How to operate : Brackish or salt water is stored in the tank provided
in the centre. Sun rays, going through the glass covers enter the still and eva-
porate water in the central tank. The vapours thus produced rise up and come
into contact with the inside of the glass surface and condense and trickle down the
inside surface. Eventually they drop into the aluminium channel drain and
collect in the collscting devices. The average output is about 2 or 3 litres per sq.
meter per day depending upon the sunlight,

Further information : Large sized solar stills are erected on the sites
as it is difficult to transport the assembled units. Central Salt and Marine
Chemical Research Institute helps interested parties in setting up their own solar
stills by supplying designs, drawings and other necessary information and the
interested parties can erect their own stills,

Approximate costs are as follows

Design Construction
Rs. Rs.
1—5 litres [day . .- 25 60—100
—10 » .. .. 50 200300
10—50 . 100 350—3500
50-—1000 . 250 700
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SOIL TESTING KIT
(Figures relate io Plate XLVIII)

Contact Agency : Agricultural Tool Research Centre, Bardoli, Gujarat

Introduction: To increase the production of food, farmers should
be trained in the seience of farming so that they may understand their problems
and solve them in 2 scientific manner. They should be taught such principles
in their own language as are applicable to their problems.

It is important for the farmers to learn about the composition and re-
quirements of their land for growing various crops. And for this, a soil testing
kit 1s a must.

Use of a soil testing kit: With the help of this kit, the farmer can
carry out a test of the soil of his field to determine its potential productivity.
He could also find out the types and quantities of various fertilizers needed
for raising his crop.

How to use the kit: The following ingredients have to be determined
in the field:—

1. Alkalinity .. .. pH value,

2. Nitrogen . .. NH;—N (for paddy)
3. Nitrate—Nitrogen .. .. NO—N

4, Phosphate . o POy

5. Lime .. .. .. Ga(OH),

6. Poiash .. .. .. KO

7. Magnesium - .. MgO

1@ testing kit has provision to test all the above mentioned ingredients.
It contains (i) chemicals in coloured plastic bottles with droppers, (ii) some
powder in boxes, (iit) a bottle of distilled water, (iv) plastic spoons of 1-2 gm.
for taking measured quantitics of soil samples, (v) test tubes of various sizes,
(vi) brush to clean test tubes. An instruction book is provided in the box to
carry out various tests. This is a mini mobile laboratory.

The farmer can take the kit to the ficld and carry out the tests of the soil.
He can thus add the iequired fertilizer or can decide upon the best crop
according to soil type. Before using it, the farmer is given thorough {raining
in the use of the kit.

Price: Rs. 300 per kit with one supply of chemicals.
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BETTER USE OF BLACEBOARDS
(Figures relate to XLIX)

Introduction : The blackboard occupies an important place in
teaching students in class rooms. It makes a visible presentation of a lecture
delivered by the teacher. Imaginitive use of blackboards can capture the
attention of the students and channel their interest to the subject. As the lesson
progresses, the summary and points can be written on the blackboards. Some-
times students are also called to the blackboards to do small exerciscs.

Some tips on the use of blackboards

{1} The light falling on the blackboard must be of the correct illumination
and from the correct angle giving maximum light but preventing glare.

{2} The lettering on the blackboard should be 21" to 3” to make it visible
to students sitting at the rear of the classroom,

(3) The blackboard should always be maintained in good condition
and whenever its surface becomes worn or glossy, fresh black paint can he
applied to give it an uniform dark background. The ingredients mneeded for
the blackboard paint are :

(i} Non-greasy soot and ashes, lefi from a woodfire
(ii) Linseed oil
The ashes should be passed through a sieve to obtain a fine powder.

500 c.c. of linseed oil, 200 c.c. of fine powder of ashes and 5 tea spoon-
ful of soot is mixed thoroughly to make a paint for the blackboard. At least a
period of three weeks should be allowed for the surface to become absolutely
dry and hard.

Practical tools for the blackboards

(1} A pair of compasses for drawing circles, made of a piece of rope
with which chalk is tied at one end. (Fig. 1).

(2} A ruler for drawing straight lines. It must be straight and should
stick well on the blackboard surface. (Fig. 2).

(3) A T-sguare which provides a convenient tool for drawing parallel
lines and guide. (Fig. 3).
(4) Patterns should be prepared in advance to save time during class

hours to draw maps, diagrams and figures. Sometimes it will be helpful 10
draw figures also m advance before the class starts and students assemble.

Making diagrams on the blackbeard : The following methods could
be used for making diagrams :

(1} Grid Method : With the grid technique, enlargement of original
drawings made on ordinary sizc of paper could be obtained on
the blackboard in larger scale. Some squares are drawn on the
original drawings. The blackboard is blocked off in larger
squares. The original drawings can thus be transferred to the
blackboard by drawing one square at a time. (Fig. 4).
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(2) Pattern Method: This method is suitable for
~maps of villages, cotintries, states, - etc.
on a piece. of -paper. for each 'illustrat
put - onthe“ blackboard:
machine, the illystrations P

er g S
vals, When the complete’ drawing has ‘been “punch
pattern is held against the blackboard and the duster is'Tt
firmly across the perforated section on . the outline. ¢ Thu
outline of chalk dots appears on the. blackboard. :Th
can be connected freehand with a chalk. - (Fig.'5

(8) Template Method: Template can be made on- any thin, stiff and
light-weight material like cardboard or sheet metal. The de-
sign is drawn on the material and then cut off and the
tepmlate is ready for use. The template is held against the’
blackboard with one hand and is outlined on the blackboard
with a chalk.

(4) Elastograph Method: The elastograph helps to make an enlarged
copy of the diagram by using an clastic string. The original
drawing is attached on the blackboard and ore end of the elastic
string is pinned at a point to the left of the diagram in such a
way that, when stretching the string, the knot may cover a point
of the drawing. At the other end of the string, a piece of chalk
is attached which marks the enlarged drawing on the black-
board. The knot should be kept above the outline of the original
drawing. The larger the distance between the chalk and the
knot, the greater is the enlargement obtained. " (Fig. 6).
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FILMSTRIPS FOR EDUCAT.ON

(Figures relate to Plaies L, LA)
Contact Agency : Robert Tayyabji, UNICEF, 9 Jorbagh, New Delhi.

Introduction: The filmsirip is a simple and relatively inexpensive way
of transmitting visual information. It has a great potential as an aid for deve-
lopmental and motivational communication, because it combines the advant-
ages of modern projected media with vital personal contact between the
communicator and his audience.

If produced locally so as to feature familiar faces, sights, problems and
areas of interest, it is inexpensive and has a tremendous advantage over external,
centrally produced materials.

How to produce filmstrips: The technique reduces filmstrip making
to a series of simple do-it-your-self operations, It is appropriate to the needs
of the extension workers operating in backward, rural and remote areas. They
can photograph, develop, edit, print and project their own black and white
filmstrips, without having to depend on outside professional services or having
access to complex photographic technique and equipment.

Viable photographic system would have to satisfy conflicting require-
ments and design parameters as follows:

(@) The design has to take into account inhibitions, social restrictions,
etc.

{B} Mechanical simplicity is essental.

(¢) The system should be capable of turning out filmstrips of acceptable
standard, if care and practice is shown by the user.

(d) It has to be self-contained and should include a projector to be
operated with electricity,

(e) Film should be inexpensive and readily available at the nearest town
stores.

(f) The cost of production should be reasonable and within the budget
of the local extension worker.

Prototype procduction kit: The prototype filmstrip production
kit contains (2) an automatic 35mm. camera and flash, (Fig. 1); (5; a copy stand
for close-up photography, copying and tilting, (Fig. 2); {(¢) a day-light develop
ing tank and special single-bath-chemicals for film processing, (Fig. 3); (d) a
mains and battery operated projector. (Fig. 4).

A package of film, chemicals and othcr expandable items are included
in cach kit initially, The projector is a separate unit with its own carrying case,
which facilitates transportatton from village to village.

Making a filmstrip involves the f{ollowing steps:
(@) Prepare rough story board and short list for the proposed film strips.
(&) Photograph the desired subjects.
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{¢) Process the exposed film.

(4) Gut developed negative filmsinto individual frames and mount them
in standard 35 mm, slide’ moventents.

(¢) Edit negative slides by projecting them, choosing the best and
arranging them in desired order. Store selected negatives in
transparent plastic slide folders.

(f) Using the projector, print the filstrips by projecting the negatives
in the desired sequences on a paper screen which is attached to the
copy stand. Photogaph the projected images one after the other,
and superimpose sub-titles and other graphic notations on any
desired frame by writing them on the paper screen.,

(g) Take the projector with carrying case and built-in A.C.. power-
pack and DG cable to the village or class room and project the
- filmstrip before the audience, '

Close-up photography with the copy stand, flask and reflector

It is possible to take sharp, evenly lit pictures of small objects, and to
photograph maps, charts, diagrams, title cards and pages from books and
inagazines by using the camera in conjunciion with the copy stand, flash unit
and reflectors. éFig. 6). A lens hasbeen permanently attached to the copy stand.
The copy stand can be used vertically or horizontally and 1s hinged to fold flat.
(Fig. 7). |

A special reflector is used to bounce and diffuse light from the electronic
flash so that the subject is illuminated evenly. The flash is attached to a hot
shoe on the reflactor bracket. (Fig. 8). Important dimensions of the copy-stand
are given in Fig. 9.

Fim processimg : The kit contains a day-light developing tank, a
plastic shaker bottle, scissors, clips and strings for hanging wet film and packets
of ‘one-shot,” mono. bath-developing powder. (Fig. 3). .;,

The film processing is done as follows:
(1) Load film in developing tank.

(ii) Pour developing powder from a packet into shaker bottle and add
water to the mark, Well water can be generally relied upon to
yield acceptable result.

(ii1) Shake bottle to dissolve powder, then pour solution into tank
and agitate. In 10 mis., the film is developed, fixed and cleared.

(iv} Discard used solution and wash filin in fresh water. Remove film
from the tank and hang up to dry.

Printing the film-strip positive : For this opcration, the camera, copy
stand and projector are combined into an optical printer. The projector
1s placed behind the copy stand. 1t projects an image through a window located
below the camera bracket. The projected image is focussed on a sheet of whiie
paper attached to a copy stand frame, when phoiographed and developed, a
positive image results. A succession of positive images is recorded on the cover
fiim by progressively photographing the image of cach negative slide.

Projection for printing: ¥ig. 10 illustrates the relationship between the
projector, copy stand and camera when printing a2 film strip. Projector
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to screen distance is 350 mm. for an image of 225 mm. width. Therefore, a
projection lens of 50 mm. focal length is required. Most of the distortion can
be attenuated to an acceptable level by off-setting the projection lens with res-
pect to the optical of object slide and condenser lens. (Fig. 11).

Filmsirip  Projection : For the projection of filmstrip before an
audience a projection lens of about 100 mm. focal length is required. Two
separate projection lenses are, thercfore, needed. An inexpensive but work-
able alternative is to use 2 75 mm. projection lens with close-up lens perma-
nently installed behind it and a reversible conversion lens in the front of effec-
tive focal lengih of 55 mm. (with the conversion lens screened in one way); and
a focal length of 80 mun. with the comversion lens reversed for projection is
obtained. (Fig. 11).

Price

Items Quantity Approx.
Prige Rs.
1. 35 mm. camera 1 500
2, Electronic flash .. . | 100
3. Close-up lens for copy stand and projector 2 50
4. Projection lens 1 a0
5. Qunversion lens 1 60
6. Filinstrip carrier 1 50
7. Projection lamp 1 20
8. Condenser lens 2 100
9. Lampholder assembly 1 200
10. Hot shoe for reflector 1 10
11. Developing tank 1 20
12, Wooden copy stand . 1 Set 50
13. Scissors, measuring jar, clips carrying bag 1 set 20
17. Projector chassis .. .. 1 set 50
15, Battery cable for DC operation 1 20
16. Carrying case for projector 1 30
17. Wooden kit box 1 10
18. Miscellaneous . .. - ‘e 20
Total . ' 1400

Material requived for 10 eriginal filmsirips :
1. 35 mm. film .. .. . < 30 rolls 300
2. Slide mounts .. . .. .. 600 each 100
3. Chemicals - .. .. .. 30 pkts 50
4. Slide folders .. .. . .. 20 60
5. Paper, felt-tipped pens, batteries for flash units .. 100

Total ‘e 610
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PUPPET MAKING AND FUPPET PLAYS
(Figures relate to Plates LI, , LIA; LIBY
Contact Agency : Literac? House, Lucknow -

Introduaction: Puppetry is one of the ancient arts of India. The vil-
lagers love to see puppet shows, and laugh with its comedies and cry in the tra-
gedies and see the problems of their lives in its enactment. It has uslimited
possibilities in the village for: (1) entertainment, {2) education, (3) sclf-expression
and (4) social action,

It is an iacxpeasive method of truc audio-visual aid to teaching, if skill-
fully practised. Health, agriculture, literacy, sanitation and other problems
can be dramatised on the puppet stage with good effect. It also gives chance
to the puppeteers and artists to express themselves clearly and fully,

Construction: The glove or hand pupper is the simplest type to make,
Tt is worn on the hand.  The puppet head is hollow and fits on the first finger
of the puppeateers’ hand. (Fig. 13 and 14). The puppst hands are also hollow
and fit on the thumb and the middle finger of the puppeteers’ hand.

The marionette or string puppet has a jointed body and limbs, It can
be made of wood, wire, papsr siring, cloth stuffed with paper, rag or sawdust.
It is suspended by strings which are attached to different places on the body
and limbs and to a coutrol in the puppeteers’ hand. Movement of the puppet
1s produced by moving the contrs] and by pulling or loosening the strings. This
requires considerable practice. (Fig. 2). :

Materials used
Card board—a used postcard will do
Glue or paste
Old newspaper
Blank paper—127 square
String—two pieces ¢ach about 8" long
Black ink or paint
Red ink or paint
White chalk or paint
Pen, brushes or small pointed sticks
Gay coloured cloth
Needle and thread

«=« A pair of scissors

S B R R R N

Proecess

1. Roll the cardboard around your index finger, (Fig.. 2); make a tube
which fits the finger, Paste or glue the tube firmly, This will be
the neck of the puppet.

2. Qrumple a newspaper to make the stuffing of the head. Press
the crumpled newspaper over and around the tube on vour
finger, (Fig. 3), givingit a vough shapc.
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Gover the crumpled newspaper stuffing with the sheet of a blank
paper in such a way that the side on which the face will be paint-
ed is as free of crease as possible. Put all the creases and folds on
the back side. Tie the paper tightly in place at the neck. (Flg 4.).

4. Paint the face on the smooth side of the head. A few bold features, s

e.g., large black eyes, long sweeping eyebrows and
mouth are most effective. (Fig. 5). S

5. Take a piece of bright coloured cloth and sew 1t to.form a tube of - N
cloth long enough to cover your hand and forearm. (F1g 6} :

6. Put the head inside the cloth tube upside down, so that the back
of the head is towards the seam. (Fig. 7).

7. With the second piece of siring, tie the cloth on to the neck tube.
Tie firmly with three knots. Do not block the opening in the
neck tube. (Fig. 8).

8. Turn the cloth right side out, so that the head is exposed. (Fig. 9).

9. Put the puppet on your hand in such a way that your first finger
goes into the neck and lets the dress fall on your forearm. QGut
slits for the tip of your thumb and middle finger to peep through.
These are puppet’s hands. (Fig. 10).

16. Add any distinguishing mark such as moustache or beard. Make
a turban or a cap for a man, or a sari for a woman. (Fig. 11).

11.  Give the puppet a name and practise moving the puppet in front of
a mirror until it looks as if it were alive. (Fig. 12 and 13).

Puppet stage : One-cot stage is the most suitable for village use. The
frame of the cot is turned on its side. (Fig, 14). Drape sheets, curtains, blankets
or rugs over this frame and fasten securely so as to form a screen. (Fig. 15). The
puppeteer sits behind the screen and holds up the puppets on his hand so that
the spectators see the puppets above the screen. (Fig. 16).

A puppet show can be seen in Figure 17.

Enacting a puppet show : The puppet play is a drama and should
conform to its rules. It must be full of action; interest being aroused at the
beginning of the play and sustained throughout. Suspense, wit and humour
should be introduced in the play. Short speeches, and quiz and dialogues are
easy to present.

The puppeteer should be good at mimicry and should be able to speak
in a different voice for each puppet. Move the puppet only when it is speaking,
otherwise keep it still. One puppet can be put in on each hand and thus only
two characters can appear in one scene,

The plot should run smoothly until the curtain drops at the end of a scene.
Time must be given to change the puppet in one’s hands and yet there must not
be long pauses. Changing of characters can take place between scenes or during
music,

Itis a work of art, and only an artist can enact a good and interesting show.
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Water, Power, and Energy




INTRODUCTION

The most important things for human beings to subsist on are air and
water. Mercifully, the provision of air has been made free of cost by nature.
This, however, is not absolutely true of water in our country. In spite of its
abundance in nature, there is not sufficient water available to drink in all places,
especially in the rural areas. There are still some pockets in India where
water is not available for drinking and washing throughout the year. Women
and children have to trek for miles to fetch water in their pitchers for their do-
mestic use. It may not be possible to provide safe drinking water to all the rural
areas through piped supply schemes as has been done for the towns and cities
but there is a ne«d to develop a simple technology which could ensure safe drink-
ing water supply to the local people throughout the year from wells, small
tubewells or by just collecting rain water and purifying stagnant and brackish
water.

For drawing water from inner strata for pumping and other pui-
poses, power and energy are required. Power and encrgy are very impor-
tant because they are the means through which people are able to do things
more easily and with greater cfliciency, and multiply manifold their muscle
power cndowed by nature. Even for cooking food, energy is needed. At
present, most of the fuel nceds of the rural arcas of India are met either by cow-
dung or wood; power needs are met by animal and manual labour. The use of
the first two materials is disastrous for the fertility of the soil as well as preserva-
tion of the trees and cco-system. Animal. power or human power is not suffi-
cient to run the industry and produce for the livelihood of the people. It is
almost impossible to think of taking clectricity to every village, especially, in
view of the oil and fuel crises in general. Even if the electiric lines are laid down
in all the villages, it may not be possible to supply wattage and power sufficient
for all the needs of the villages.

Appropriate technology has to play a very important role in the field of
power and energy. By means of simple contrivance and harnessing the free
gift of naturc like sun, wind and water, energy could be produced which would be
very useful at the local level. Anaerobic digestion of the cattle dungs and other
refuses can produce methane gas which could be userd for cooking, lighting and run-
ning of engines. A lot has been said lately about gebar-gas plants and, of course,
at many places they have worked wonders, by providing free energy, producing
high quality organtc manures and solving the sanitation problem of the rural
arcas. However, a lot of research is further necded to overcome the problem
of low temperature when very little gas is gencrated, especially in the northern
region, where winter is severe.  There are other problems of reducing the time
of digestion cycle and storing the gas in some suitable receptacle, Rescarch
1s needed by the best brains of this country before taking up the introduction of
these appliances on a massive scale in the rural arcas. The same is true about
solar energy, wind mills and hydraulic encrgy. Ample research is needed to
perfect these appliances and make them suitable for the village conditions.
There 1s a nced of revival of water wheels and its improvement and modifica-
tions.

Sorite of these appliances which were developed recently or long
ago and have been found suitable (or the rural areas, are described in this
seetion,




(Figures relate io Plate LII,";[:IIAj

Contact Agency: Friends Rural Centre, Rasulia, M. P

Introduction: Ring wells are the result of an ingenious device of digging
wells of a moderate size. The digging and lining work is carried out simultaneously.
There is no need of brick lining and plastering with cement, because the rings
are themselves pre-fabricated with concrete. This has provéd a great success in
Madhya Pradesh, U. P. and Bihar. The rings and other auxiliary parts are
manutactured locally by blacksmiths and semi-skilled mechanics.

Method of comstruction: Two angle irons are drilled to take 3/8”
bolts so that they may be bolted together, Rivet holes are drilled in the other
faces. 2'x 94" iron sheet is laid on the ground and angle irons positioned
on both ends. The sheet is bent into a cylindrical shape by hammering. The
sizes are adjusted to make 3” or 4” thick rings. The inside form is hammered -
with the angle iron facing upwards, and the outside form has its angle iron
facing downwards. It is then bolted together and any defect in shape corrected
by hammering either inside or outside. The wooden picce is now prepared
and drilled the same way as the flange angle iron on the inside form and inserted
in the joint between the two flanges with the side having a 13" face placed out-
ward and held by two 23" x$” bolts.

Materials required

Number Size
1. 14 swg. black iron shcet .. R | 2" x9'4*
2. 14, s . o1 2'x 11

or, if that size is not available, then 2 2'% 6’

3. Wood piece .. ‘ .. 1 2 2"x1g"
4. Bolts and nuts . .. .. 2 3/87x 23"
5. a m .. . .. 10 1/4" X 3/4"
6. Iron rivets .- e X! 3/16" x 3/4"
7. Roofing bolts and nuts .. .10 174" x 314"
8. Anglewon 14"x1§"x1/8" .. 2 2' long
9. ., . W'x1Fxg ..o 12 1/6” long
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PRECAST REINFORCED CONCRETE WELL-LINING RINGS
(Figures relate to Plate LIIA)
Contact Agency : Friends Rural Centre, Rasulia, M.P.

Method of Casting : The forms are sct up on a level piece of ground
preferably on a concrete platform. It should be wiped once with oil before
cach casting. The surface of the forms to come into contact with the cement should
also be wiped with oil. The inside form is then assembled in its placc and outer
form positioned symmetrical around it, as shown in Fig. 1 and Fig. 2. Three
blocks of wood can be used for this. '

Reinforcing rods are then put in place; two rings of 3" round steel rod
placed 3” from the top and 3” from the bottom of the form. These are held in
place by three upright rods as shown, to hold the lower and upper rings and also
to form the lifting loops. 'These are bent and assembled as showninFig, 3 and 4.

The concrete mixture is then prepared as follows :

One part by volume of cement, two parts by volume of sand, and three
parts by volume of stone chips or river gravel, are taken and thoroughly mixed
dry and then enough water added to give it a stiff consistency. Cement, sand and
gravel should always be measured with the same container, filled level-full up
and not just with shovel. The amount of water should also be measured and
should only be varied if the sand and stone is wetter or drier than usual. If the
proportion of sand, gravel, cement and water is wrong, the rings will not attain
their full strength and might break either in transporting or in use.

The mixture is then placed between the inner and the outer forms and
tapped with the steel bar to work it around the reinforcement and to £ill all
voids. When the inner form has been filled to the level of the outside form, the
top 1s sinoothened with a trowel and left for 24 hrs. to set. Make certain that the
lifting loops are near the outer edge of the ring.

After 24 hrs. the forms can be removed; the two bolts holding together
the inner form and the piece of wood are removed. The wood spacer is now
removed by tapping inwards. This releases the inner form. A few light taps
will loosen it from the concrete ring and it can be lifted out. The outside form
is now removed by loosening the two bolts holding it together and lifting it off.
Care is necessary in order not to damage the concrete ring which is sdll fragile.
The rings should be left where it has been cast, without removing for 7 days,
during which duration it must be kept wet all the time as concrete can only be
cured if it remains wet. They may be covered with damp sack or damp straw.
After a week they may be lifted on to their site and rolled and stored until
needed.

To make special first ring, the outer form is assembled with the insert
piece, the reinforcing is placed into the form upside down with the lifting loops
bent inwards under the inner form. Itis also better to usc three rings of iron.
When the form is filled, the top is smoothed sloping inwards, so that ted
outer edge of the ring makes a cutting edge to facilitate sinking in the grounh.
(Fig. 5 and 6).
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RING WELL INSTALLATION
(Figures relute to Plate LIIT)

Contact Agency : Friends Rural Centre, Rasulia, M.P.

Method of consiruction : Precast reinforced concrete well rings 4 fi.
diameter are used. On the selected ground for the well, a circle 17 larger in
diameter than the ‘special first ring’ is drawn. The marked out circle is exca-
vated. Walls are kept perfectly vertical and the diameter checked frequently,
The digging is continued as long as the well is stable, or unnil water is reached.
When the depth of the hole is more than a few feet, a simple winch is placed
over the hole and used to lift out the buckeis or baskets of excavated soil
to help people to enter or leave the well.

If the well is unstable, crumbling or cracking, or if water is reached, rings
have to be inserted into the well. The purpose of the rings is to support the walls
of the well to prevent stones and earth from falling on the man working inside
the well. These rings form the wall of the finished well.

To insert the rings, first the base of the well is levelled and then the special
first ring is lowered to the bottom. This ring has the same inside diameter as
other rings but its outside diameter is 2” larger than of others and it has a lower
bevelled cutting edge to facilitate sinking in the ground. The larger outside
dia. of the ring ensures that as the first ring sinks during digging, the other smaller
rings will easily follow.

As the other rings are lowered into the well one at a time, a man has got
to godown into the well and align each ring with the one below it. When the
well is lined to the top, clamps are attached from the lifting loops on the first
ring to the rim of the uppermost ring and then tightened so that all the rings
move together as one pipe.

When the rings are in place and clamped, a man goes ir:to the well and
keeps digging out the earth in such a manner that the rings sink. It is important
that the man at the top ensures that the rings are sinking straight. When the
rings have sunk a few feet, the clamps are removed, more rings are added at the
top and then the clamps are extended and replaced. The extending can be
done with }* round reinforcing bar. The work of digging below and adding
rings at the top continues until the well is comipleted. When the water level is
reached, the work continucs in the same manner—the man at the top lifting out
water in addition to the soil unti] the water flow is faster than can be lifted out.

Barpoli type well : The well is dug in the same way as the Rasulia type
well, but enly about 4 rings are used. If the soil above the ring is unstable or crum-
' .ng, then temporary wooden shuttering has to be employed. When the required
depth is reached andsufficient water is coming into the well, the rings are covered
with a heavy reinforced concrete lid fitted with a hole and cement pipe; this pipe
is extended to the top. The shuttering, if it was used, is now removed, and the
hole is filled i, leaving only the concretc pipe. Around this is cast a cement
piatform and a hand pump is ftted over the hole. In this manner one can obtain
a good well giving clean uncontaminated water at @ much lower cost.
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Some important data

1. Dia. of the finished well . - 4

2. Depth of the finished well v .. 80 ft,

3. Gallons of water/hr.(max.) . .. 10,000

4. No. of men working . .. 5

5. Total time to complete .. .. 3 weeks

6. Total volume of carth excavated .. 10,000 cu. ft.
7. Average excavated vol./man/day .. Secu ft.

8.

Approximate cost of labour, material and pump Rs.4~,000/-
The ring-well method can also be used for deepening ordinary wells,

The Planning Rescarch and Action Institute, Lucknow did useful work in
sinking 4 ft. diamecter ring-wells in the districis of Pilibhit and Shahjahanpur
during the sixtics. The technique was almost the same as mentioned earlier.
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HAND PUMPS FOR VILL.AGE USE
(Figures relate to Plates LIV, LIVA)

Contact Agency : Frli)ends Rural Gentre, Rasulia, District Hoshangabad,
M.Y.

Introduction : The hand pumps are commonly used in India for the
supply of safe ¢.mking water in the rural areas. The cquipment is available
in plenty with ordinary iron dealers. Hand pumps can be fabricated at the village ~
level and fixed for lifting water. Friends Rural Centre hasworked out a simple
system for the fabrication of hand pumps at the village level. Tt is described
below : B

Method of Construction

1. Handle : This is cut cut of a piece of tough hard wood (seasoned
salwood) 14" long and 24" x 227, (Fig. 1). It may be conveniently shaped on
the simple hand turned lathe used by most village carpenters. A slot 3/4° wide
is cut out at the end to accommodate the rod. All other holes are made as
given in the figure.

2. Red : This is made of mild steel, (Fig. 2), 3” dia. and 16” long with
a §" dia, hole centered 1” from one end. Holes of §” dia. are drilled through the
rod from each end 13* in depth. These two holes are tapped with §" thread.
A 17 long machine bolt is screwed into onc of the holes that runs into the cross-
wise hole. The other receives the upper end of the plunger rod,

3. Link : This consists of two pieces of flat-steel strap iron 10" long
and 117 thick and 21" wide. (Fig. 3). Two half inch holes are drilled in the
middlec of each of these centered 1* from the ends.  Both pieces are drilled at the
same time to ensure that the spacing of the holes is the same.

4. Block : Thisis made from a piece of dense hard wood such as sal,
(Fig. 4). It forms the base of the lever mechanism and at the same iime serves
as a guide-bushing for the rod and mcans of fastening the mechanism to the
batrel of the pump.  If this block is made with accuracy the lever will function
well and last long. The wood should be seasoned and frec from cracks and a
squarc biock 97X 23" X 21" is prepared. Four holes, A, B, C and D, are drilled
as given in the figure. Hole B is centered four inches from one end of the block
end, and 5" from the other and is bored 4" in dia. to accommodate and act as a
bushing for thered. Holes A and ( are 4" dia. and positioned to allow bolting
the biock bushing to the head of the pump barrel. Hole D is drilled from side
to side 3" dia. and ceantered " from the bottom and $” from the end between
holeQ and the end. :

Next, the block is sawn into two pieces in a plane 1“ below the top side.
After cutting into two hole B at the upper side of the lower piece is enlarzed
with a chisel to forin an oil well around ihe rod. A 1" hole is then driiled
at an angle through the upper section align to with this. A second oil hole
is drilled at E to mect with the hole D. (Fig. 4 and Fig. 5).
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SHOLAPUR-TYPE PUMPHEAD
(Figures relate to Plates LIVB, LIVC and LIVD)

Coniact Agency : Robert Tayabji, UNICEF, g, Jofbagh,. New Delhi,

Imtroduction : A very successful pumphead was designed by War On
Want Mission at Jalna, Maharashtra. It was further refined by Sholapur Well
Service, Sholapur and UNIGEF, and became known as Sholapur-type pump.
T is a submergible type pump whose valve remains submerged in the water
surface and is linked to the cperating handle by means of 2 connecting rod.
Therefore, it does not depend on the suction head of the water and can be made
to draw water from any depth, UNICEF has further improved the pumphead
of the Sholapur-type pump. :

Description of the pump : A complete pump is shown in Plate LIVB.
The main parts are the head, the water tank, the pedestal, and the casing
pipe through which the connecting rod goes down to the surface of the water and
gets connected to the piston with valve which draws water.  When the handle is
pressed down, the piston goes up and aliows the water to get into the casing
pipe. Afier a few operations of the pump the water is drawn up to the water
tank from wherc it conies out through the spout. Since the water volume on both
the sides of the piston is balanced, no extra effort is required to operate the
handle and it works smoothly and easily.

Sholapur-type pumphead : All pumpheads employ mechanisms to
transfer the movement of the handle to the connecting rod, and thence 1o the
piston and valve. Traditional pumpheads have a complex arrangement of levers,
pivots and sliding parts, which must be cleancd and oiled regularly. In the
Sholapur pumphead, a totally enclosed mechanism has been provided which uses
heavy-duty roller chain, thus making it more durable and improving the
rcliability and efficiency of the pumphead. The essential features of the pump-
head are the three parts, which are as follows : '

(i) The kead which contains the handle and working mechanism,

(it) The water tank or reservoir, which ensures a stcady flow of water
from the pump and thus helps to prevent spiilage and waste.

(iii) The pedestal or stand, which supports the water tank and head. The
pedestal is made from steel pipe and is thus lighter and sturdier
than the cast iron bodies of traditional designs. The pedcstal has
three projecting fegs which are anchored in the cement of the plat-
form. (F{g 2. Plate LIVC) '

Installing 2 pumphead : In installing a pumphead, the pedestal is
first fitted over the casing pipe of the tube-well. The three legs are then embed-
ded in a cement foundation. Cement fills the spacc hetween the casing pipe
and the pedestal and hardens there. This ensures that waste watcr cannot
enter the tube-well and contaminate it.  {Fig, 3, Plate LIVD). The handle is at a

convenient height for the operator, the pivot being about 102 cms, (40") above
the placform.
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Hand pump conversionhead: Most handpump breakdowns are caused
by mechanical failures of the moving parts. The cast iron body of the Sholapur
pumphead seldom needs replacement as it hasno moving parts. Its purpose
being merely to support the mechanism above. It is possible to change
the pumphead of a traditional design by a conversion head of the Sholapur
designs. Conversion heads incorporate the Sholapur mechanism which is
more efficient, rugged and reliable than the conventional type. The UNIGEF
and the Sholapur Well Service have prepared drawings and specifications accor-
ding to which the conversion heads can be manufactured easily, The handpump
repair and substitution ¢f a conversion head entails the following :

(a) Installation of conversion heads on an ordinary pump
(b) Gonstruction of platforms and drains '

{€) Occasional replacement of other components, such as cylinders,
pistons and washers

Price : (1) Approximate cost of conversion is as follows ;

Rs.

Cost of conversion head e .. 300
Cost of new platform and drain .. 250
Cost of new cylinder, if necded . 250
Total .. 800

(2) Installing a complete Sholapur-type pump will cost Rs. 1,500/~ in
addition to the cost of boring.
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HYDRAULIC RAM

(Figures relate to Plate LV, LPA)

Introduction : Automatic hydraulic ram is used for pumping water.
This is mostly usefuf for hilly areas where water falls through a [arge head, The
ram pumps a small fraction of the water that ficws through it to a level that can
be much higher than the original source. The principles are explained in Fig. 1.
This ram can only be used in places where there is a steady and reliable supply of
water with a fall sufficient to operate the ram. Its advantages are as follows :
1. Tt does not need any additional power source and there are no

running costs. ‘
2. 1t has only two moving parts, and these are very simple and cheap

to maintain.

3. It works efficiently over a wide range of flows,
4, It can be made using simple worksho™ equipments.

Designing the ram : The most commonly used ram operates on a flow
rom the source betwecn 7 and 18 liters per minute and can pump upto a height
of about 150 meters. 'The amount of water that such a ram cau pump for different
supply and delivery heads can be calculated from the table prepared by Blake
Hydram. The ram can punap upto 3/4 of the volume of water, mentioned in the
table.

Example : Supply head = 4 meters
Delivery head = 30 mcters :
The rom will pump atleast {1.15 x 1000 X 3/4)=860 litres of water per
dav.

Pumping rates for 1am pump based on Blake Hydram tablc is given
in Table 1.

If it is found that the ram installatior. is not large cnough to pump the
amcunt of water needed, a duplicate ram alongside of the original ram can be
constructed. The delivery pipes can be either separate or the sume delivery
pipz may be used for a battery of several rams,  (Fig. 2).

The drive pipe iz reallv the most important part of the ram installation.
It carric. the water from the source to the vam and contains the pressure surge
of the water hammer., The dia, and length of the drive pipe is very important
and the ratio of length to dia. for goed performance is not more than 500.

The delivery pipe can be made from any maicrial and shounld fiave an
internal bore of 20 mm, The water from the ram can be pumped for great dis-
tances provided that the delivery head is high enough.

The head of the tank must be large cnough to hold enough water in re-
serve to supply the necAs during periods of peak demands. It is better to fit an
overflow pipe to the tan- to lead the waste water in the garden,

Construction of the ram: The ram illustrated in the figuves has a drive
pipe borz of 30 mm. The ram body is made from pipe fittings of 50 mm. internal
hore.

(a) Tmpuls: valve is mads by welding a 30 mam. thread pipe junction on
to the valve plates centraily over the 30 mm. dia. wheel asshown
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in the figures 5 to 5 ¢.  Thisleaves a lip inside the pipe connection
about 10 mm. wide all round which acts as a seating for the
impulse valve washer. File or rub and smooth the valve plate
over the valve setting area to prevent wear on the valve washer.
The two elongated wheeis each 6 mm. dia. on the valve plate
are to hold the valve spring.

(b) Valve spring is made from strips of mild stecl, 650 mm. long, 30
9mm. for the cross section marked out and drilled as shown in the
..gure. Bend the spring to shape around a 50 mm. pipe with the
bend centre lineon the strips in the position as shown in the figure.
This sets ihe spring with the drili hole in correct position. Bolt
the spring on to the valve plate which has elongated holes to allow
the impulse valve stem to be adjusted for correct seating.

(€) The impulse valve itself is made from a 6 mm. dia. bolt, tube and
washer which is assembled through the valve plate to the valve
spring.

(d) Finally add spring tension and the valve stroke adjusting bore, to
allow the ram to be tuned for maximum efficiency. The im-
pulse valve assembly can be removed from the ram for main-
tenance by just unbolting the spring, then unscrewing the pipe
connector and the valve plate. A better, but more complex,
impulse valve can also be made as shown in Fig 3 to 3d

Making the delivery valve : Thc delivery valve prevents the pumped
water {from flowing back into the ram after the pressure impulse has ended, Tt
is, thercfore, a non-return valve which can be made easily by welding or brazing
acut and drilled picee of 3 mm. steel plate into the tube of 50 mm. pipe connector.

The plate is cut o shape and filed smooth to fit exactly into the end of
the pipe connector and welded or brazed in position. A rubber washer Is atia-
ched to the plate and bolied into the position.  The washer must be flexible
to allow the water 1o pass casily but must be firm enough to support the water
pressure {rom the air chamber.

The cupped washer above the rubber valve helds the valve in place.

) The air valve is made simply by drilling a small hele below 1 mni. in dia.
in the side of the pipe connecior and below the delivery valve.  This is partially
blocked by a fine wire split pin which moves with pressure changes in the ram to
keep the hole open and allow air to enter. The atr valve is placed in the opposite
side to the delivery pipe outler, otherwise the wir entering the air chamber s likely
to eseape into the delivery pipe.  Ttis, ol course, essertial diat the air feeder valve
is located below the delivery valve,

) The air chamber is made by cutting 1 mcter length of 50 mm. dia. water
pipz and threading each end.  One end is serewed into the delivery pipe T-junc-
tion pipe fitting, and the top 1s scaled widh a cap.

The mounting legs ave nede froin any aveilable serap strip iron and drilled,
hent and bolied around the vam hody.  The legs can be bolied to the ground
when the ram is assembled at the siqe, if it 1s meant ag a permanent fixture.

Assembling the ram at the site
1. The pipe fittings arc assenmbled using plenty of pipe joint compound.

There are firmly screwed together and adjusted for the correct positior n the
ram assembly. They must be completely tice from Icaks.
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2. The jmpulse and delivery valve must move freely and when closed,
sit cvenly on the valve plates.

3. Se; the ram level on the mounting legs at the required site and
attach the drive and the delivery pipes to it. These pipes are flushed with
clean water before connection. :

1 4. The drive pipe should be laid as straight as possible with no sharp
bends,

5. Tie inlet to the drive pipe must always be submerged, or air will
enter the pipe and prevent the ram from working.

How it works t Alabelled diagram of a typical working ram installation
is shown in Figure L.

Water flows down the drive pipe from the source and escapes out through
the impulse valve. When the flow of water passes through the impulse valve, itis
fast enough. This flow : nd the upward force on the vaive causes the valve to shut
suddenly, halting the culumn of water in the drive pipe. The momentum of
stopped colunin of w - ter produces a sudden pressure rise in the ram, which will,
if it is large enough. wercome the pressure in the air chamber on the delivery
valve, allowine the water to flow into the air chamber and then upto the header
tank. N

The pressure surge in the ram is partly reduced by the escape of water
into the air chamber. The pressure pulse rebounds back up the drive pipe
producing slight suction in the ram body. This causes the delivery valve
to close, prevenging the pumped water from flowing back into the ram. The im-
puls¢ valve drops down, water begins to flow out again and the cycle is repeated.

The ram is tuned to pump the greate.i amount of water possible and this
usnally occurg when the ram is repeated or heats 75 times each minute,

Selection of site for the ram: I is necessary ic know if the ram is
capable of pumping the amount of water one needs or whether a larger ram is
needed, The flow of water at the source 13 measured to see if it is enough to
operate the ram.

Most rams will work at their best efficiency if the supply head is about
1/3 of the deljvery head. The difference in the level between the source and the
ram and between the header tank and the ram could be measured by using usual
surveying insgruments.

Maintonance of the ram: Ttis essential to prevent dirt from entering the
drive pipe or drv le2ves frnm blocking its entry.  So it may be necessary to provide
a grating at the off-take fron: the river or siream supplying the water in order
to keep back Aoating leaves and a sump should be provided at the fecder tank to
collect siit.

The majntenance tasks which must be carried out ar: likely tc be as follows:

{a) dismantling the ram to remove dirt

{b) clearning air locks in the pipe system

() adjusting the tuning; tightening bolts which work loosc

{d) changing the valve rubber; adjusting the scatings of valves

{¢) keeping the inflow to the drive pipe free of leaves, dirt, ctc., cleaning
filters and gratings.

The majntenance required is not very frequent but ic s better if a local
teclinician is prajned in adjusiment and tunings, cic., who can have a look at-
ieast once a week.
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TABLE1
DAILY PUMPING RATES FOR 'RAM PUME (it

Supply | Delivery Head (m.ctres) o
Head
(metres) 75 10 15 20 30 10 %

400 200 130 80 70 50 30 20
550 390 80 60
650
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HAND OPERATED SUCTION PUMP __

(Figures relate to Plate LVI)
Contact Agengy : Allahabad Polytechnic, Allahabad

Introduction : There is a great need for a low lift pump which can pump
water from small ditches, tanks and rain water collection from low lying areas,

In villages, peopie generally use baskets, which are operated by two persons, by
ropes tied to two ends,

Construction : The design and drawing of the pump is shown in the
figure. Tt is operated by two persons, working the levers on either side. The
water comes out with great ease. The valve washer is made of specially formulated
rubber, but this can be replaced by truck or car inner tubing. Except for the
suction and the delivery pipes all other parts are made of iron sheet.

It can lift water from a maximum depth of 20 fi.
Price : R:.500/-
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GOBAR GAS PLANT
(Figures relate to Plales LVII, LVIIA LVIIB, LVIIC)

Contact Agengy : 1. Khadi and Village Induseries Gommission;: Trla
. Road, Vile parle, Bombay,

9. Al State Khadi Boards,

Intvoduction : Gobar gas plants or bio-gas plants need no introduction
these days. It is one of the most publicized technology. If used imaginatively
it can revolutionize the Iifc in rural areas,

How operated : Gobar gas plant (cowdung methane gas plant) is the
name applied to a plant which subjects organic wastes like cow dung, night soil,
poultry sweeps, agricultural bye-products, grass, shrubs, leaves, water haycinth
and other wastes to fermentation in the absence of air.  After the plant has been
installed, the only work to be done is to feed the slurry (waste materials and water
in the rato of one to onc) into the digester and the methane gas is auton.atically
produced.

Nature of product: (i) Mcthane gas is used for cooking, lighting and
running engines and (11) manure.

The gas has a calorific value of 550 B.Th.U. and burns with a bluc non-
luminous flame at a temp. of 1000°F. Manurc has a high fertility value and
509, extra manure is obtained saving loss due to oxidation,

Coastruction

The plant can be fabricated in a village, if facilities of blacksmith and
sheet metal working are available, Trained persons from Khadi and Village
Industries State Boards are available to help the construction work.

Fe mainly consists of two parts :

(a) Digester : Tt is a sort of “well” constructed of masonry work, dug
and built below the surface of ground Ievel.  The depth is between
12 (3.5 meters) and 20’ (6 meters) and diameter varies between
4’ (1.2 meters) and 12 (3.5 meters) according to the capacity of the
plant. The well has a partiion wall in the middle dividing it
into two semi circilar-compartments, Two slanting cement pipes
serving as inlet and outlet pipes reach the botton of the well on
either side of the partition wall and have their openings on the
surface inside the inlet tank (slurry pit) and outlet tank.

(b} Gas helder : It is a drum constructed of mild stecl sheets. It fits
likc a cap in the mouth of the well, where it dips in the slurry
and rests on a ledge constructed inside the well for this pur-
pose. The drum colleets the gas which bubbles out from the
cattle dung slurry in the digester. The drum rises as the gas is
collected in the gas holder drum. The gas thus accumulated,
flows out through the pipe provided at the top, whenever the tap
is opened.
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{c) Pipe lines and oven : The gas can be led to the kitchen or can be used
for gas lamp whenever required within a distance of about 10
meters (30 The pressuie i ‘very  small =
(15 cm.) 1
into the ki

1.6 (60 cu. ft. ) 1,500.00 approx.

2,75 {100 ,, ) 2,00000
400 (150 ,, ) 3,00000 .
550 (200 , ) 400000 @,
6.75 (250 ,, ) 500000

Large capacity plants upto 2500 cu ft. are also available for commercial
use. In some cases subsidy and loanare given by the Khadi-and Village Indus-
tries Commission.

Due to the efforts of Khadi and Village Industries Commission as well as
of the state governments, more and more gas plants are being installed in the
villages, There are still some snags in its popularisation. During winter
months, the gas formation is greatly reduced hence the farmers fail to get the
required quantities of gas from their planis. Research work is in progress on this
problem and Appropriate Technology Development Association is collaborating
with the Sentral Drug Research Institute, Lucknow for an effective solution
of this problem.
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BIO-GAS PLANT ACCESSORIES
(Figures relate to Plaie LVIIB)

Introduction : The bio-gas produced in the bio-gas plant is not pure
methane and has got many impurities. The typical composition can be as
follows :

CH, (Methane) . . .. 68389
CO, (Carbon dioxid-=) . .. 2997
N, (Nitrogen) . .. oo 19
H, (Hydrogen) .. .- .. 1%
CO {Garbon monoxide) . . 0.1%
0O, (Oxygen) . . .o 019
H,S (Hydrogen sulphide) e .. Trace

The calorific value of the gas is mainly dependent upon methane (GH,)
and therefore it is desirabie to ebzuate other gases specially carhon dioxide
{CO,), which is present in co! -iderably high pregertion. This reduces the calo-
rific value of the bio-gas per unit vslume. Simularly, the traces of H,S present
can also create nuisance in corroding the metal appliances. The two accessories
used for these purposes are described below and :hould forin indispensable part
of a bio-gas installation,

Fiftration tank: When produced ffom cow-dung, there are oaly traces
of hydrogen sulphide in the bio-gas. But if other biological wastes are added,
the percentage may increase. Its presence may lead 1o corresion of the appii-
ances in which the gas is used, specially if it is used for running engines. The
filtration tank shown in Fig. 1 was designed at the Gobar-Gas Experimental
Station, Ajitmal Etawah, U.P. and was found quite successful in experimental
stages. The gasis passed through a vessel which is fitted with iron %lings and
ferric oxides which absorbs H,S. The gas, free from H,S comes out from
the outlet pipe.

Lime water scrabber : This apparatus is shown in Fig. 2. The gas is
passed through lime water from the inlet pipe, and the agitator is worked fre-
quently, so that the CO, is absorbed in the lime water. Bio~gas, free from GO,
goes out through outlet pipe. The lime watcr has to be occasionally changed.
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GOBAR GAS PLANT APPLIANCES
(Figures velate to Plate LVHC)

Ietroduction : When the gas comes out of the gobar gas plant, it may
be used for various purposes. It can be used for cooking, lighting, heating,
and running engines, etc. Gooking and lighting are the most widely used purposes
for village homes which are chronically short of fuel. For all this work, we need
appliances. These appliances have been designed and standardised by the Khadi
and Village Industries Gommission to suit various purposes and are described
below :

Burner : 9 cu. fi. of air is needed for the complete combustion of every
cu.ft. of gas. The improvised burners at home, made out of tin boxes, do not meet
these requircments and consume extra gas unnecessarily. The standard burner
approved by the Khadi and Village Industries Gommission is shown in Fig. 1
and 2. The burner should be used according to the amount of food to be cooked.
For one person’s meal, a small burner shown in Figs. 1, which uses only 6.0
cu, ft. of gas per hour is sufficicnt but for a family of five persons, the burner
shown in Fig. 2, using 16 cu.ft. of gas per hour is more appropriate.

Gas lamps : Khadi and Village Industries Commission has designed
a verv suitable lamp in which the mantle used is similer to one used in petro-
max. They are available in one mantle lamp or two manile lamp, as shown
in Figs. 3 and 4 respectively. They use approximately 3 cu. ft. of gas per mantle
per hour, and give a beautiful blue lambent light. To increase the life of the
mantle, the following precautions should be taken:

(1) The lamp should be fixed firmly in one place and should not be
moved avound.

(it} It +hould he protected from water.

(iii} The pressure of the gas should remain uniform.

(iv) It should be protected from moths getting inside the lamp.
(v) The glass should be cleaned carcfully.

(vi) The lamp should be lighted carclully.
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Household and Domestics




INTRODUCTION

To make people comfortable in their own surroundings and environments,”
changes have to be brought about in theirhomes, For thisreason, there is a need
for developing home living technology. Housewives are exposed to hard labour =
for attending to their ordinary houschold chores. Burning of cowdung cakes and
firewood in the hearths, preparation of food, washing of utensils, etc. are time
consuming, laborious and monotonous processes. In the western countries,
ciectrical gadgets have been developed to facilitate the work of housewives in
the preparation of food, washing of utensils, dishes, clothes, and sweepings,
etc. Tt may not be possible for the village homes in India to make use of these
appliances for a long time to come. However, if systematic work is done in this
field, s=veral gadgets could be introduced which could greatly simplify the house-
hold work. Improved ‘choolhas,’ solar cookers, solar water heaters can be uscd
with great benefit, reducing the monotony and drudgery of work inside
the house. Such additions in homes can be instrumental in changing their
attitude to life and making them forward looking and progressive thereby
bringing benefit to the community as a whole.

For this reason, household and domestic appliances are included as
a separatc section in this directory and some of the ianovations in this field
have been described. This only lillustrates that there is need for developing
other suitable gadgets for domestic use and the enginecrs, scientists and techne-
logists can apply their minds on other houschold problems.




{Figure relates to Plate LVIII )

How operated : Solar water heater helps:in raising the t_emp_e_;_'a,tu:lf(__%'
of water with the sun’s rays daring summer as well as in winter months.  The,
system of its operation and construction is given below :

Water is filled in both, i.e. storage tank and the water heater.. As the sun -
heats the water, the hot water rises to the top of the storage tank and the cool
water from the bottom of the tank moves into the heater. The water temp.
in winter at 3.30 p.m. can go upto 135°F (55°C) and in summer upto 149°F.
(65°C). The water can be used for washing utensils, and clothes and also for
taking bath in winter.

‘The water is drawn from the tap provided in th= storage tank. If the
storage tank is insulated -with felt or straw, the temp. would rise even further,

Consiruction

{i) The solar water heater is made of two galvanised sheet of 35’ % 70
and 16 swg. They are bolted to each other with about 28 galvanised
bolts of {” dia. and 1" long to prevent the sheets sagging in due to the weight
of water. The two sheets are scparated by a distance of 1*. Mud. brick support
is provided to the heater to inake it inclined at an angle of 20° to face the sun’s
rays vertically. The heater is painted with dull black paint.

(ii) A 70 litre capacity galvanised sheet metal with a removable lid, is
used for storage. The top of the storage tank is connected to the top of the
heater either with flexible hose pipe or galvanised iron pipe, Similarly the bottom
of the tank is connected to the bottom of the heater.

Tools and materials
(i) Galvanised sheet metal—two pieces 35" X 70" 16 s.w.g.

(ii} 70-litre galvanised sheets metal tank, with removable lid and 1”
hose connector, one near the top and one near the bottom.

(iii) Galvanised sheet metal pipe : 4 pieces, 2” long and 1”7 in dia. for
CONNECtors.

{(iv) Rubber hose pipe : 2 pieces, 50" long and 1" dia

(v) Galvanised bolts : 28, 1" dia. and 1" long

(vi) Metal washers for " bolts : 56

(vii) Rubber washers for 4* bolts : 56

(viil) Mud bricks

(ix) Black paint

{x) Tinsmiths tools—hammer, anvil, soldering equipment, tinsnips
{(xi) Hand drill and §“ bit

(xii) Screw driver

(xiil) Pliers and 4" spanner

Cost : Approximately Rs, 200
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HAND WASHING MACHINE
(Figures relate &0 Plates LFX,LIXA)

Contact Agengy : VITA Tnc., 3706 Rhodes Island Ave., M. Rianier,
Md. 20822, U.S.A. \

Introduction : Washing of clothes in India is carried out either by primi-
tive method of beating the clothes on the stone or the highly sophisticated method
of process steam laundries. Hoasewives and professional washermen have to
labour hard to wash clothes, the main processes being soaping, washing and
tumbling. These time consuming and monotonous processes could be eliminated
if some manually operated mechanical device ‘were introduced. .

Mechanical washing machines employ a tumbling or agitating action
and incorporate a device for changing the water, which is automatically ope-
rated by eclectricity, An elementary washing system, using a tumbling action
machine, could be made with little cost and only moderate skills. Timing
and control of the washing cycle may be done manually provided an operator is
in attendance during the washing, :

Method of construction

(i) Outer drum : A 55-gallon cil drum in good condition with no rust
inside has to be cut all round on the iine shown in the skeich. The rough
edges are then filed smooth, straightened and painted. The whole of inside
of the drum is painted with good enamel paint.

Wooden strips are attached all round the cut edges, so that wood edge
is 1/8” above the metal edge. Two “skids’ are also attached to the bottom of the
drum with screws driven from inside.

(ii) Inmer drum : The wooden inner drum is made with smooth strips
of wood 2" with circular wooden ends. A detachable portion is provided, which
enables dirty linen to be loaded into the wooden drum. The overall dimensions
of the wooden drum should be such as to allow it to pass through the hole cut in-
to the oil drum. Brass screws arc used, for assembling, taking care that no screw
protrudes from the surface of the wood. All screws with heads inside the drum
must be countersunk well below the surfacc. The gap between adjacent strips
should be between §” and §” depending upon the size of clothes to be washed.
Half-inch diameter holes should be drilled all round to promote the flow of water.

(iii) Skaft : The inner wooden drum is made to rotate inside the oif drum.
A shaft cither of sturdy bamboo of 2” dia. or of steel tube is provided to pass
through the bearings provided at both the ends of the oil drum, and a handle is
attached at one end of the shaft. The shaft is secured firmly to the two ends of
the wooden drum. Tt is better to use a 4 fr. length of the bamboo to start
the assembly of the drum. Holes are cut in the centreof the end  board of the
wooden drum just large enough for the bamboo to be pushed in when the ends have
been constructed. They arc set at correct distances apart and firal assembly
of the drum commenced. Afier each strip has been properly sccured in place,
it is chacked that the drum is not warping by making sure that the bamboo
is frec to rotate. Finally holes 1” in dia. for both arc drilled carefully through
the two and supporting members and through the centre of the bamboo at each
end. The detachable portion of the wooden drum should be firmly held in
place and at the same time be capable of being opencd easily for loading and




unloading the wash. Strips cut from th_é motor ca.r tubc IIla}r )
Iid tightly. B S

The wood pieces of 41" X 41" with holes in the centre, ‘for -the ba
to pass through and rotate easily, is bolted on the cil drum to ‘work as bearings

Assembly : The wooden squares are attached to their 'rés'l:iét:ﬁvc ends,” ™
using 3" dia. galvanised nuts and bolts. The correct length of bamboo is pushed -

through the bearing at one end, so that it just protrudes outside.  Some assistance - - - E

isnow necessary to lift the wooden drum up and upto the oil drum and for holding
it in correct position when the bamboo is pushed on through, until cach piece
engages properly in the heles in the ends of the wooden drum.  The holes in the
bamboo and end support of the wooden drum are lined up and 3” dia. garvanized
bolis are inserted and nuts tightened up. The eight nui: holding the bearing
arc then tightened up. The wooden drum is turned slow}v ..ad uuts tightened
ivcngooto avoid jamming. A handle is then attached :s :ic longer piece of .
amboo,

How operated : The linen to be washed, is loaded inside the wooden
drum by lifting the top cover. The cover is then closed and the drum filled with
water, preferably hot, heated by solar water heater. The cheapest soap obtain-
able will serve the purpose quite well, if a little borax and soda are avilable.
It will be a matter of experiment to find the most suitable mixture to suit the water
available,

The bamboo shaft is then turned by the handle, which. rotates the wooden
drum, and tumbles the linen inside and soaks them well with soap mixture and
cleans them, The waier is changed at suitable intervals.

A simple and cheaper washing machine can be built verv easily as given
in figures in Platc LIXA,
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SOLAR COOKER
(Figures velate to Plates LX, LXA)
Contact Agency : Agricultural Tools Research Gentre, Bardoli, Gujarat.

Introduction : A good effort has been made by the Gentre for making
solar cooker. Much remains still to be done to make the cooker perfect so as to
attain a temperature of 100°C in order to ensure full cooking; but the method
employed in its construction and operation deserves appreciation end can be
further worked upon to perfect it.

Fuel is also a fundamental necessity like food; village women spend some
time cvery day, collecting fuel. Fucl when purchased accounts for 10 to 159,
of total expenscs on food.  Fuel when burnt produces smoke and thus spoils the
house and utensils and affects the eyes. Industries use fuel. Forests are cut, coal
and petroleum are taken out of the earth’s bowel to be used as fuel. The prices
kl(]}ep on rising. A day will come when all the fossil fuel will be exhausted from
the earth.

The solar energy is absolutely clean and available in abundance in India,
AMan has used this energy from time immemorial for making salt and drying
clothes and varicus other things.

In India, on one sq. cm. surface, on an average, the sun radiates 450 calo-
ries of heat. But due to diffusion and dispersal this heat is not sufficient to
cook meal. If, by some means, the diffusion and dispersal and the loss due to
conduction and convection are stopped, and most of the heat is absorbed by
an object, then we can use it as a substitute for fuel. The same principle has
been used in the sefar cooker,

Constraction and design: The solar cooker is a sheet metal box with
double walls. A double glass cover s fitted tightly on the box, Boxes containing
food to be cooked are kept in the cooker in a similar manner as in the pressure
cocker in the oven. The boxes arc painted black. The sun’s rays cnter the
cooker through the double-walled glass lid. The black colour of the boxes ab-
sorbs 13% of the solar cnergy and usesit for cooking the food. To minimise loss
of heat through couduciion, the space beiween the double wali is fitted with
some insulating material. The tight fitting lid minimises heat loss caused by
convection.

The wave length of the solar radiation is short. It thus enters the glass
cover and heats up the interior of the box. But the heat radiation is of a longer
wave length and, therefore, unable to come out of the glass cover. This minimises
loss due to radiation. The design of the solar cooker needs maxirmum entry of
sun’s rays and minimum loss from inside. The inside temp. of the cooker remains
38" to 60°C above the outside temp.

Jonstruction : The solar cooker has four important parts (i) inside box,
{ii) outside box, (iii) cooking boxes, (iv) double walled glass cover.

(1) Tuside bux : This is the place where the cooking boxes are kept, 24
gauge galvanized iron shect is required to make the inside box. The sheet is
cut in the size required as shown in the figuee,  The height of the walls is 100
munt,  The width of the upper wall ts 80 mm.  The box is [blded as given in
Fig. I. Thedimension ol the inside bex isdeterinined by the size and number of
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cooking boxes to be kept inside. It is better to prepare a template for the inside
box, if the cookers are to be manufactured in quantity.

(ii) Quter box : The outer box can be made either of wood, steel or bricks.
The inside box should fit properly inside, after giving insulation like saw dust,
paddy husk or glass wool or therinocole. Fig. 3 shows the wooden frame of 180
mm. depth. The length and width should be ¢qual to D480+80 mm., so that,
there should be 80 mm. space all round for filling the insulating material. The
empty space is packed tightly with any insulating material and then the edge
of the outer box and inner box is sealed airtight.

The inside box should be painted with duil black paint and the outside
box with any colour to look presentable.

(iii) Cooking boxes : The cooking boxes can be made of any metal of 24
gauge. It should be of low depth. Aluminium or brass may be ideal from heat
absorbing point of view, but the cost may be prohibitive. 1f made of iron sheet
the boxes are painted dull black on the outside; the inside is kept clean and
galvanised. Its height should not be more than 80mm.

(iv) Deuble walled glass cover : 50 mm. wide, and 20 mm. thick timber is
uscd for making a frame of the size of the box. Two glass sheets are fixed one at
the top and the other at the bottom at a distance of 20 mm. The frame is fixed
to the outer body with hinges on one side ; the other side is left free to be
opzned and closed according to will. Rubber bands are fitted all round either
on tie inside of the cover or on the face of the box, so that, when the cover is
closed, it becomes airtight.

The compieted sclar cooker is shown in Figure 4.

A--Inside box

F—Qutside box

E—Double walled glass cover
G—Glass sheets

'D-—Hinges

R-—Cooking boxes
W-—Insulating material

How to operate: Rice, porridge, dal, swcet potato, lealy vegetables,
etc. can be cooked and bread, cake, ctc. baked in the cooker. The matcrial
to he cooked is kept ready with spices, onions, water, oil, salt, ctc. and put inside
the box. :

Where to place the cooker : The cooker should be kept in sun out of

the shadow, preferably on the roof or in the courtyard, where sun stays at least
for 3-4 hours.

The limits

1. You cannot cook [vod, whenever vou like. Tt must be cooked when
the sumn is there.

9. On cloudy days, the food cannot be cooked. Kecp some alternative
arrangement readv.  (As vou should to light stove when the gas cylinder is not
available, wsing coal or wood Mael).

3. Ittakes more time than eoal or wood fired bearth,  But once the boxes
arc placed in position, there is no need to attend to them.  When you are uscd
1 it, you save money and fucl.

The Appropriate Technology Development Association carried out a
series of tials on the cooker and suggested that more rescarch work needs
to be carricd out to further improve its efficiency.,
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IMPROVED “CHULAH? FOR KITGHEN. . . .. ...

(Figures relate tv Plate LX)

Contact Agengy : National Buildings Organization, Nirman Bhawan,"
New Delhi. '

Introduction : Most of the commmon designs of ‘chulab’ used in Indian
houses are using cowdung cakes, firewood, coal or coke as fuel, preducing smoke
which is a nuisance for housewives. Therefore, the lighting of oven in the hcme
becomes the most dreaded of all the houschold jobs. With a little imagination
and using improved design with a chimney, the ‘chulah’ can be made absolutely
smokelesses while burning coal or coke,

Description : It consists of two holes on which the utensils are kept.
These are joined internally with the chimney holes, on which a damper is provi-
ded. Gratings made of 4” mild steel bars welded to a ring of mildsteel rod, are
placed on the holes in which the fire is lighted. The hole at the time of lighting
is covered by two ‘tawas’ {dish-like iron plate). The coal is put on the grating
and lighted and the holes covered by the ‘tawas’. The damper of the chimney is
opened which induces draft and lights the fire quickly. When the fire is alight,
the ‘tawa’ covers are taken cut and the damper adjusted suitably to regulate
the fire. The ash falls inside which can be taken out by means of holes with
covers provided on the front side.

‘The cost of making this ‘chulah’ is about Rs. 50/-.

A number of other designs have been developed by various agencies; but
further research work is necded to perfect suitable designs for different parts of
the country which may effectively utilize the local fucl efficiently and eliminate
the nuisance of smoke.
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Housing and Construction




INTRODUCTION

Clonstruction, which may include many other allied processes_-'dﬁd___ pro- -

grammes, is one of the activities which can be highly labour-intensive, and in
which a large number of unskiiled and semi-skilled workers can be employed
with minimum capital investment in machinery and equipment. Constructions
like bund or dam making, road making or building activities are sometimes
started in droughtor famine affected areas to provide employment to the people.
If used imaginatively and simultancously with several other productive activities
in the villages, they can probably bring about a great improvement in the
country-side. Tonstruction and building, and other mass employment activities,
like trez plantation, reclamation of fzallow land, soil and water conservation
programmes however have to be started as pump priming i.c., to add an extra
meome in the community and mobilise people for work, But the real productive
activities lie in different fields, i.c., in producing consumer articles in the village
itself for local consumption.

Since construction may become the starting point of the national recons-
truction programme, it has to be carried out with great foresight, originality and
sazacity, Anpropriate technology, which is efficient and at the same time
labour-using, instead of labour-saving, should be adopted. The use of materials
and their treatment and fabrication have to be handled with great caution and
care. Because of their high costs, concrete, glass, and iron and steel are not sui-
table materials for construction of houses in the rural arcas. The mud and
thatched houses are also not suitable, because they are damaged during rains,
and can also catch fire easily. Anpropriate technology suggests that cheap and
casily available materials, should be used after making them waterproof, fire-
proof and termite resistant. Appropriate small designs of houscs are also
needed which may be well ventilated and hygienic but should be of low cost.

In this scction, some of the techniques and processes developed for im-
proving construction activities with low capital investment have been described,




HOUSE FOR LOW INCOME GROUP.
(Figures relate to Plafes LXH, LXHA) I

Contact Agency : Rural Housing Cell, National Building Organisation,
Nirman Bhavan, New Detlhi.

One-roomed house for landless labourer: Foundation consists of
6 lime concrete and brick work. Plinth is done in second class bricks and lime
mortar. The superstructure consists of brick in mud-mortar. Lintel, door fra-
mes, shutterings are to be of local wood. Mango and mahua woods are gene-
rally used. Roofing consists of naria tiles and mangalore tiles over either split
bamboo or hill bamboo on a layer of thatching by straws. The flooring is carthen
(katcha) and is plastered with mud and cow-dung from time to time. The
kitchen and bath-room are made pucca with 1/2* cement plaster (1:6) over 3

lime concrete. Walls are lime flushed and white washed. Bore hole latrine
is provided*.

Cost estimate

Rs.
1. Plinth area main building—192 sq. fi. at Rs. 4.16 per
sq, It 800.00
2. Goat shed or poultry shed 30 sq. ft. at Rs. 1.50 per sq.ft. 45.00
3. Bore hole latrine .. . .. .. 150.00
4. Hedging and drains . - .. 60.00
Total Rs. 1055.00

Two-roomed house for marginal farmers

Cost estimate :

1. Plinth area main building—-500 sq. ft. at Rs. 4.16 per sq. ft. 2,080.00
2. Bath room—25 sq. ti. at Rs, 2.50 per sq. ft. .. 52.60
3. Qattle shed and fodder shed 150 sq. ft. .. - 262.60
4. Bore hole latrine .. . . - 150.00
5. Hedging and drain. . . .. . 75.00

Total .. 9,620.20

e

*It would be preferable to install water seal latrines though they
cost more,
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AIR SEASONING OF TIMBER
(Figures relate to Plate LXIIT)

Contact Agency : 1. National Building OrganizatiOn, New Delhi.
2. Forest Research Institute, Dehradun,

Introdaction : Wet timber as obtained from trecs is unstable, and
splits and cracks due to shrinkages in drying. Itis also an easy prey to decay
by fungi, borers, termites, etc. It should not, therefore, be used for building
and other structural purposes, unless dried in a controlled manner,

Simple and cheap ways of drying timber in the forest and yard are given
here. Their adoption will help reduce spliiting, cracks, decay and loss of timber.

Method of seasoning

(1} Logs : The logs after felling should be properly stacked, if not possi-
ble to transport them quickly. The barks should be removed. They should
be sawn as quickly as possible and then stacked properly, the logs themselves
being used as spacer.. The ends of the logs or planks should be painted with
sealing liquid tar or asphalt or shaded with projecting overhanging material like
canvas, plywood, ete. This helps in reducing end-cracks.

(i) Heavy beams or sleepers : Stacking and scasoning are easily carried out
in the open under a temporary roof. The stacking should be done crossways
and in a slightly slanting position to allow rain water to flow easily. Space
should be allowed both above and below the stack for air circulation. All other
processes are the same as in the case of logs.

{iii) Planks : In the case of planks, the circulation of air is the most im-
poriant factor in stacking. Uniform spaccrs in thickness and length should be
selected and they should be stacked ncarly one above the other. Haphazard
use of spacers may lead to cracks and warps in timber. Planks may be placed
slanting against a support or against each other.

Heavy weights should be placed on the top of the siack to keep the planks
straight during and after drying. Random stacking hinders the process of umi-
form drying.

General requirement for air seasoning

1. Ground for stacking must be clean, smooth and dry.

2. Bark and wood waste must he removed from the stack.

3. Foundation for the base can be made with the help of brick blocks
spaced 40-—50 cm. apart. Longitudinal members of good, seasoned timber—
preferably treated—are placed in these blocks. Planks ctc. can then be stacked on
these members with the help of spacers, 1 x 117 blocks of well scasoned timber.

4. Spacers should be of uniform thickness, used for separating layers
of planks, placed uniformly one above the other 30—60 c¢m. apart, sufficient in
number to prevent sagging.

5. The width of the stack should normally not exceed 200 cm.
6. Timbers of the same size should be stacked together ag far as possible.
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7. Rotten timbers should be immediately removed from the stack.
8. There should be a free passage for air to all p':_a_r:ts of __:th"e' Stack SRR
9. Regular inspection should be carried out to reduce decay and rotting -’
and to prevent their further spread, o -

Advantages : Air seasoning is very cheap and does not requirc any
material or chemicals. After scasoning the timber becomes lighter, stronger,

more stable, more resistant to decay, easier for work, paint and polish, easier to
treat with preservatives.
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PLATE X1V

AIR SEASONING OF TIMBER




GRASS AND PALMYRA THATCH FOR ROOFING =
(Figures relate to Plate LXIV)

Contact Agengy : National PBuildings Organization, New Delhi.

Introduction : Large sums of money and time are spent periodically
in the replacement of decayed building materials like timber, bamboo, grass
thatch and palmyra leaves, etc. in order to make the houses suitable for habitation.
Such organic materials are more susceptible to decay, caused by the attack of
fungi and insects. Destruction by five is caused in many places every year, parti-
cularly in the rural areas.

Preservative treatment of geasses and palmyra leaves used for roofing
is very important to improve the quality of the yural houses.

The National Buildings Organisation, Delhi has developed a cheap and
satisfactory method of preservative treatment against the insects and decay
and also against fire. Through these treatments the expected service life of 3
vears of untreated grass-thatch can be extended upto 10 ta 15 years.  Similarly
the cxpacted service life of untreated palmyra leaves can be extended by 5 to 10
YCArs,

1. Treatment against fungi and insecis (antiseptic treatment)
{a) Ghemicals required
{i> Copper sulphate (necla thotha)

(ii} Sodium dichromate (surkh kahi)
(iii} Acctic acid (tezab sirka)

(h) Preparation of solution
(i) Dissolve carefully 8 kg. of copper sulphate and 8 kg. sodium
dichromate (surkh kahi) in 200 litres of water (10 kerosenc

oil tins) )
(i) Add 50 gms. of acetic acid (tezab sirka) in the solution.

To facilitate the dissolution of crystals, copper sulphate and sodium
dichromate could be broken down to pebble size and left in water overnight.
Warmn water also facilitates and  hastens the dissolution, Acetic acid should be
handled carefully to avold burns.

9. Treamment againsi  fire and decay (Fire  yetavdant-enm-antiseptic
treatment)
(a) Cthemicals required
(i) Qopper sulphate (neela thotha)
(ii) Boric acid (boric amal)
(iii} Zinc chloride (kupyatu nearaya)
(iv) Sodium dichremate (surkh kahi)

(k) Preparation of solution
Dissolve 3 kg. of boric acid {boric anal), 1 kg. of copper sul-
phate (ncela thotha), 5 kg. of zine chloride (kupyatu nceraya)
and 6 ke. of sodiwin dichromate (surkh kahi) one after ano-
ther in 20 gallons of water (5 kerosene oil tins).
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3. Equipment : Depending upon the quantity of grass or palmyra leaves,
containers of different sizes are required for preparation of solution and for dipping
the material for treatment. Since the material to be treated has to be kept dipped
for several haurs or sornetimes for several days, it is better to have bigger containers,
so that large quantities could be treated at a time, thus cutting short the period
of treatment. Half~drum shown in Fig. 1 is cheap and convenieni where quantity
of material to be treated is not large. The drum can also be cut and the cut
portion turned back, as shown in Fig. 2. It can be used on platform for drawing
the solution from the material afier treatment and before final removal for
drying, thus minimizing wastage of solution, : ' :

Large petrol drums cut into half, can be joined together to make bigger
containers as shown in Figure 3. Wooden or other blocks should be used as
stands to prevent wobbling of the drum.,

Concrete pits or brick pits lined with concrete as shown in Figure 4 could
be used, whenever possible. But these must be cleaned very thoroughly before
and after use so that in subsequent use, the materials coming into their contact
are not poisoned.

4.  Treatment

(i) The material to be trcated should be left in air for some days to dry,
s0 that moisture content of the material is around 12-15%,. It helps in fixation of
somne of these chemicals, Material with more than 209, moisture content can be
treated with difficulty and would lead to a considerable dilution of the solution.

(i) If the material nceds to be cut or shaped, it should be done before the
treatment,

(iii) Thatch is usually ticd with split bamboos and thesc should be treated
along with the thatch. Bamboos should be split and cut into sizes before putting
them into tanks for dipping.

(iv) The leaves or bundics of grass, loosc, or loosely tied together should
he dipped into the preservative solution. These should be turned over a little
so that they wet well on all sides and there is no hindrance to the absorption of the
preservative. It should bz cnsured that the grass and leaves remain totally sub-
merged under the surface of the solution.

(v) Bamboos to be treated can be dipped along with the thatchor separately
as convenient, I the bamhoo lengihs sre more then that of the container, then
they could be placed in the solution with one end sticking out as shown in Fig.
5. "After the period of treatment, these should be reversed so as to treat those
cnds which were sticking out.

(vi) For antiseptic treatinents, six-hour dipping in the solution for the
grass-thatch and 24-howr dipping for palaiyra leaves, arc sufficient.

For five and decay treatment, 32-hour dipping ian the solution for the grass-
thatch and 48-hour [r palmyra leaves arc found 1o be sufficient.

Cost

(i) The average cost of one kg, of ingredients for the control of fire and
decay treatment is Rs. 5/-, Tt suffices for 10 kg. of grass-thatch or ten palmyra
lcaves. Thus it comes to 50 p. per kg, of thatch-grass or one palmyrz leaf.

(i) The average cost of one kg. of ingredients for antiseptic treatment is
Rs. 4.50 which treats 30 ky. of thatch grass or 30 palmyra leaves. Thus it comes
to 15 p. per kg, of thatch grass or onc palmyra leaf.

(iii) Two persons can treat on an average one quintal of thatch per day.

(iv) The price of two half-drum uniis of 44 litres or one unit of modificd
cut drum is about Rs. 100 including welding charges. They last for 4-5 years.
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CINVARAM BLOCK FPRESS
{Figures relate to Plates LXV to LXVA)

Conlact Agency : Inter-American Housing Centre, Bogota, Colombia.

Introduction : There has always been a need for a single low cost, por-
table machine for making building blocks and tiles from common soil. The
cinvaram machine developed by Inter-American Housing Centre in Bogota,
Colombia, fulfils this requirement. It has since been used extensively in deve-
luping countries including India. The blocks and tiles made from ‘this machine
have several advantages. They are easy to make, are cheap, can be easily
handled and need no baking. Transportation costs are avoided since the machine
is portable and the blecks are made near ithe construction site.

Equipment : Cinvaram block press, shown in fig. 7 weighs 63 kg., and
has a dimension of 24X 37X 64 cm. Other particulars are as follows :

Application force of lever 36 kg.
Bearing strength of fully cured blocks 14-35 kg/cm.2
Size of block 9 cm.x 14 cm,x29 cm,
Size of tle S5cm, X 14em. X 29 cm.
Average number of blocks or tiles
made by 2 workers per day 300—500
Average number of blocks needed for
a two room house 2500
Average number of blocks per 50 kg
of cement 150

4 different moulds for different kinds of blocks and tiles are available,
Other equipment needed :

1 wide-mouth glass jar

6 mm. (o 10 mm mesh wirc screen

Box, inside dimension (60X4X4)} cm.

Fine sieves

Suitable mixing boards (120xX250 cm.) and (250x 250 cm.)
Bottomless measaring box

Bottomed measuring box

Shovels

Sprinkling can

Mounting board (250x 20X 5) cm.

4 bolts ‘1.5 cm.dia. X 8 cm. long

8 workers are required for one machine.
Processes : (i) Particle determination test : This test analyses the soil to

find the ratio of sand to clay or sili.
(a) Pass the soil through a 6 mm, screen.
{b) Pour into a wide-mouth jar to fill it half.
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(c) Fill the jar with water and cover it.
{d) Add 2 tea spoonful of salt to help the clay particles seitle faster.
{(¢) Shake the jar vigorously for 2 minutes.
(f) Set the jar on a level spot,
The soil should setde in about half an hour. The sand will settle quickly
at the bottom. The clay or silt particles will settle last. Measure the layers

to determine the ratio of sand and clay or silt. Use the soil that is at least 1/3rd
sand between 5an 30 7, clay orsilt.  The soil available can be made suitable by

adding sand or clay. :

(i) Compaction test : The test indicates the packing quality of the carth,
which depends on the percentage of clay in the sample.

(a) Take a handful of dry, screened earth and moisten it until it is damp
enough to form a ball when squeezed in the hand, but not so damp
that it will leave more than a slight trace of water on the palm.

{b} Drop the ball from a height of about three feet on to the hard ground.
If the ball breaks into a few smaller pieces, the packing quality is
good to fair. If it disintegrates the quality is poor.

(ifi) Box test : The box test is guide to the proper soil-cement ratio. It
measures the shrinkage of soil which contains no stabilizer. The box should have
these inside measurements (4X4X60) cm.

(a) Oil the inside surface of the box thoroughly.

(b) Pack the box wall with moist soil, previously passed through 6 mm.
mesh screen, The soil should be moistened to pack well, but it
should not be muddy.

(c) Tamp, especially at the cormers.

(d) Smooth off the surface with g stick. :

{e} Place the box in the sun for three days or in the shade for seven days.
It should be protected from rain.

(f) Measure the shrin” age by pushing the dried sample to one end of the
box. The following table gives the cement to soil ratio to be used
for different shrinkages.

Shrinkage Cement to soil ratio
Nst ever 15 mum. 1 part to 18 paris
15 mm. 30 mm. l part to 16 parts
30 mm. 45 mm, 1 part to 14 parts
45 pun. 60 mm. 1 part to 12 parts

When line is used instead of cement, use double the amount. Do not use
the soil if it cracks or shrinks more than 60 mm. '

(iv) Making block and tiles

(n) Determine the number of blocks and tiles needed. 3 blocks give one
sp. ft. of wall, 2 tiles give one sq. ft. of flooring.

(b} ig at a sclected s ot. Normally 15 cm.—30 ¢cm. depth should be
cnough. Sandy soil with a low proportion of clay makes better
blocks.

{c) Cement mixing : The so0il dug should be screened through 6 mm,
10 mm. wire mesh. Baoth cement mixing and moisture mixing
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should be done thoroughly. A suitable mixing board (120
250) cm. is necded. Set a large bottomless measuring board on
the mixing board. Fill it with soil and level off the top. Lift

should spread out over the mixing board as the box is lifted.  Use
a smaller bottomed measuring box for a measured amount of
cement. The cement should be emptied evenly over the soil.
After a correct proportion has been emptied, mix the cement and
soil by turning it over with a shovel until it changes uniformly
throughout to a different shade of colour.

(dY Moisture mixing : Add water with a sprinkling can without making
puddles. (Fig. 2). Mix it thoroughly again, by turning it over with

a shovel, check whether the moisture is correct by squeezing a
handful of mixture. If dropped on to a hard surface from shoul-

* der height, it should break into small fragments. The mixture
should be used within one hour afier water has been added.

(€) Pressing : Open the cover. Push the piston down. Dump the
proper amount of soil-cement mixture into the box. Fill the
corners of the box to the top. (Fig. 2). Press a bit in the corners
with your fingers. Replace the cover. Move the lever to a vertical
position. (Fig. 3). Disengage the lever iatch. Move the Iever to
a horizontal position on the side opposite to the lower rollers.
(Fig. 4). One man of average weight should be able to move the
lever up and down with only two or three pushes. Do not exert
extra pressure. The lever must be lowered completely. (Fig. 5).
Move the lever to a vertical position, engage the lever latch
and return the lever to its rest position on the lower rollers. Open
the cover. Depress the lever steadily to eject the block. (Fig 6).

If the blocks are lifted from the machine and carried properly and care-
fully, and if the mixture is correct and the machine is in good adjustment, the
blocks will not break easily. Press in on opposite ends of the block with the
fingers closed, using part of the palm. (Fig. 7). Toset the brick down, tip it
into .lace on iis side.

{(f) Curing and stacking of blocks : The blocks should be laid on flat, un-
ranped, clean planks, wide enough to support the full width of
the blocks. If such boards are not available, the blocks should
be placed on smooth ground covercd with paper or leaves so that
they are not in direct contact with the earth. If the block
stacks cannot be put inside a shelter, cover them with heavy paper
or plastic,

After overnight drying, the blocks should still be protected from the
weather, because they must still cure slowly for four or five days more. For the
first four days, they should be sprinkled lightly with water twice a day. A plastic
cover is useful to maintain moisture in the pile. If lime is used, double the curing
time. The blocks must not be stacked solidly, there should be a space of about
an inch between blocks to let them cure properly. A good stacking arrangement
is three blocks side by side with an inch space between them, crossed with three
blocks above alcernating the direction of each layer. (Fig. 8). The blocks can be
used for building after a week,

the box, leaving a measured pile of soil-on-the board: - The soil ...
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PLATE LKV o
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Fig@ Blocks stacked for 10-day cure




Who'’s Who in Appropriate Technology




INTRODUCTION

This is a preliminary attempt to prepare a list of individuals and
institutions who are conceptually interested or practically involved in the
romotion of appropriate technology. The list runs into three parts: two for
mdividuals in India and abroad and one for international institutions, The terms
‘appropriate technology’ or ‘intermediate technology’ and several others of the
same connotation are less than two decades old. However, in India, the concept
has ali along been a component part of the constructive movement launched
by Gandhiji over half a century ago. People like Jamunalal Bajaj, Maganlal
Gandhi, Kumarappa, several sarvodya workers, Ram Krishan Mission and such
other organisations have been seriously interested in the work. Sri Jayaprakash
Narayan and Acharya Vinoba Bhave provided leadership for the movement
after Gandhiji died. Itis for this reason that, there are at present thousands of
workers in India at every level who are concerned with one or other aspect of
appropriate technology directly or indirectly.

Sophisticated western technology and the spell of automation and energy-
intensive and capital-intensive resources, however, continued to remain a major
obsession ith the world including the Indian intellectuals and ruling elite
until the pioneering efforts of Dr. E. ¥. Schumacher. Schumacher’s studies
and writings made many thoughtful people realise the impossibility of achie-
ving the goal of an affluent society for the whole world with the existing
material and energy resources which are by their nature limited and non-
renewable. He started a movement of intermediate technology in the world
which concerned itself with simp]s!;,‘l'vi;l%h preservation:of.ecology; "¢nvironment
and the living nature” dround: ‘us’’ Férms and’ phrases like ‘environment,’
‘ecology,’ ‘pollution,’ ‘habitat,” ‘limits to growth,” etc. have suddenly assumed
great importance all over the world siimulating action by groups as well as by
individuals. Thinkers like Ivan IHtich, Barbara Ward, Barry Commoner and
others have enriched the concept and produced systematic literature on the
subject. Institutions like Intermediate Technology Development Group and
its network all over the worle, Brace Research Institute, Canada, the ‘Whole
Earth Catalogue’ ‘Ecology Action,’ ‘the New Alchemy Institute,” “VITA,” ‘Move-
ment for a New Society’ etc. have taken up practical projects. Even before
these concepts acquired currency in the western world, there were devoted
workers, church missionaries and other groups, who had been working in the
name of God, religion or humanity for the weaker communities, rural areas,
tribal and inaccessible areas in Africa, Asia and Latin Amecrica and used the
methods of intermediate and appropriate technology.

To collect the material for this list was by no meansan easy task. Efforts
to gather information through letters and qucstionnaires did not succeed in
mary cases. There are in the field quite a number of exponents and practi-
tioners of appropriate technology information about whom we failed to collect.
But we are keen to make it more comprehensive and will welcome information
and suggestions, Now ihat this initial effort has acquired a shape it may be
made more useful by adding new names in other editions.

Several of the members of the executive committee of the Appropriate
Technology Development Association (ATDA) have done commendable work
in appropriate technology. Their names are not repeated in the list to avoid
duplication. These can be found in the list of the members of the executive
committee already given on the back cover of this volume.
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ACHWAL, PROF. AL B.—dichitect.
Dircetor; Howsing, Edycation and Action Rascerch
and Traning {HEART}.
Harihar Bhawan, Shiva Bang Falecc Rd., Baroda.

AGARWAL, ANIL—-Fourmaifst
Indian FRxpress, Bahadur
Mew Delhi.

AHMAD, JAVED - -Reewch ond varef derelupment.
Front for Rapid liconomuc Devclopment (FREAS,
10, 7/27 Grants DBuildisg, Arthur Bunder Road,
Colaba, Bombay.

ALEXANDER, RAJAN--Dritfing rigs und water supply.
Watcr Developmen: Society, C-2 and G-5, [ndl. Estate,
Moula All, Hyderabad 500 0K

BAKER, LAWRIE —House desion and arehitectre.
Architect, Trivandrum.

BALARAMN, 5. —flesign
Asseciape Chaimnan, Fiuculyy of Prodac: Design, Na-
tiomal Institute of Pesigns, Paldi, Akmedabad.

BALASUNIZARAM, S —Spinming.
Textool, Coimhatore.

BANER]L JOHX A W.—Ruwd Deselopuent.
Church's Ausiliary  for Specal Action (CASAL
MCU.-\, Massey Hall, J2i Singh Read, New Declhi—-
110 001,

BENRILA,

Shah  Safar  Margs

MUK TESHWAR~-Jofegrated  Ruwal  Develop-
medt.
Gopalwardi  Agricultural Training  Genlre, Po O
Antamada, Via. HKayaguila, Korapur
BREHARY, BIPIN-—Dosumentalivn.

Apprapriate. Technology Cell, Ministey of Industeial
Tevelopment, Udyog Bhawan, Xew Diellid 110 O0H.

BHAL TARAS- —fateprrted Ruad freoefaiimend.
Shram Bhart, €0 (L Klhrligran,  Mooglhye

BHAEL, l-’lU::\[---fr:J'S'ch!I.,’u' Rnral De.;‘f[ajmtsm.
Agrindos Institute, o (). Banwod Seva
Gouvindpur, Mirenpuar.

BHAL, VIKAS —Reseanc s and Ruwal Decelofment.
Youth Orpganiser, Surva Seva  Sapgh, Yaanas
KA T )

BHAT, V., Coo-Laipentry, Mo " nisky and aluinitio work
2-31 Central Govr. Enplos s Coop. Hlousing Socicty,
Four Bunglow Road Ancilicr "West) Bombay #0 058

CHARRABORTY, 5. 5 —Trainfug.

Principal; Gram Scwak Training Conwe, TR
Mission, Narepdrupur, Caloutta,
CHOUDHRI, MANMUHAN—-fufegrated Rural Develof-

tent.
Thenashahi,

Ashiran,

Utkal Survedavi

DTCOSTA, L I AW lanudtany,
AManaging Birectar, LRG0 228, Natioual nsur-
ance Bldg. Parliament Street, Pust Dox No, 288,
New Belbi 110 a0l

Mangdal, Cutrack.

DASGUPTA, SATISEH CHANDRA—Rurnd Scientisi and
Fechnolomist,
Bankura, West Bengal.

DAS, R G Reteated  Muret Declopanent,
Ay Seve Samil, Ceauliati 16

DAS, Dr. 3. R.—Murobislegy of Biogas.
Central Drug Rescarch Irstitute, Lucknow.

DATE, Dr. A, W.—Research, i . ;
Department of Mechanical Engineering, I.LT., Pawal,
Bombay.

DEODIKAR, Dr. G. B.—Loekeaping.
Ranade Blocks, Ganesh Khind Road, Pune-l.

DESAL, MANI BHAL—dwimal Husbandiy.
Bhartiva Agro-Industries, Uruli Kanchan
Pune.

Farm,

DEVDASAN, Dr.—-Nutrition and food iechuology.
Universiiy of Coimbatere, Goimbatore, Tamil Nadu.

DUBEY, NARENDRA—-Careral. .
Joint Secrctary, Serva Seva Sangh, 46, Palsilar
Colony, Indorc-4.

DUNN, Lt-Gen. G Po—dgricuiture and Water, .
Exccutive Director; Action for TFaood Pr_oductlon
C-43, N. D South Exten.-II, New Delhi- 110 049,

DUTTA, Pr. R. L.—Sefar Energy. ;
Chemical Research Institute, Cenéral Salt and Marine
Rescarch Institure, Bhavnagar, Gujarat,

DUTT, SOM-—Village Indusiries.
Khadi Ashram, Panpipat.

FINNLY, JOHN—Education. i
Execative Secretary; Technical Education Comtnis-
sionm of the Methodist Church in Sowth Asia, 7,
Boulevard Road, Delhi- 110 Q06.

FUTEHALLY, ZAFAR—Expert on Enuhonment and
Ecolog y.
Wild Lile Fund, Post Dodda Gubi Via Vijuynagar,

Bangalore-3t.

FRANCGIS, FULLAN, —Jutsuraid Rural  Devslopment.
OXNFAM, B3-258, Defence Colony, New Delhi-110 024,

GARG, Dr. H. P —Solar Energy.
Central Arid Zone Hesearch Institute, Jodhpur
GHOSH, M. K.—Sear Coofer.

290, Outer Circle Road. Jamshedpue-i.

GUIAR, D V. Se—ifealth Communily, firigation
Mabarashiza Avogya Mundal, Hadapsar, Puoc.

LAL—Eneivorment  and solar
ERETE ¥

Centre for Envirvnuentad Stadies,” Pondicherry-2.

GUPTA, Die. CHAMAN

GUPTA, KRISIHNA MURIL-—-Hill Deelgprrent,
Exccutive Secretary, Himalaya Seva Sangh, Rajghat,
New Delbsi-110 D8,

ITEMPHILL, Mrs. MARGARE--Eduwation. i}
Laternational Educational Development 1nc, Nevth 73,
wioch Shila Park, New Lwelhi-110 D17,

IUTYAVIRAH, SADMU —fmtegrated  Rural Decelofonent.
Jeevajyothi Iramallon, I' 0. Vie—Kothatnangalam-
486021,

IVENCGALR, Dro M. 5 —Designer and Cousullant. _
LBLLNEL Cuerters. Dhe Rorislony Read, New Dedhuia
[RITRIZE
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IYER, K. V.—Consuitancy. ] ]
Esskem Enterprise, Nirmal, Nariman Peint, Bombay.

JACOR, B.—Rural Decelopment. .
Research and Analysis Officer; CARITAS-Iundia,
CBCI Centre, Ashok Palace, Now Delhi-110 Q01

JALALUDDIN, Prof.—Research.
Z. H. Collese of Engg. and Technology, A.M.U.,
Aligarh.

JAYARATAN, P.—Fertilizers
Food Marketing Centre,
Jamshedpur.

JENA, B. C—Touif deiion.
SBarvodaya Samiti, Koraput,

St. XNavier Institute,

JUYAL, B. N—Grawth cenires ond rwal development,
Ganslhian Institute of Studies, Rajghat, Varanasi.

KAPOQOR, R. N—Training and Research.
Principal, Allahabad Polytechnic, Allahabad,

KATOOR, SUDADCIAN—Ring Well, Sanitary Latiines
apd Education.
Friends Rural Centre, Rasulia, M. P

KAPOOR, Dr—Poddy Huk Rescarch. B
Department of Material Science, [1.0., Kanpur.

KHAN, M. RAFIQ—Editer, ‘Inferdiscipling Quaviery
whisk carriey @ sechion on appre
priie technology.

Ganchian Institute of Studies, Rajghat, Varanasi.

KRISHNAMOORTHY, Dr, Ch—Drland agriculture.
Adviser cma Project Director; All India Goordinated
Research Project for Dryland Agriewlture, Hydera-
abad.

KRISHNASWAMY, N.—Yowif Action. )
Direcior; Voluitary Action Cell, 221 Deen Dayal
Upadhaya Harg, New Delhi-110 0L,

ERISENARAQ, G. V. —Secial Wera.
Head: Department of Social Work, Visva Bhani,
S1i Miketa., W. B.

MAKHIANT, AR JUN—fulegrated  faral  Devslgpuent,
Foundatinn for Research in Community Health, BPhe-
kawde, [, Q. Awas, Distr. Kulaba, Malarashtra.

MARATHE, P. G —Wind Mels, Toddy Fagping equip-
nend.

Assorted  Industrial  Machines & Products

31, Kembpus Industrial Estate, Bhandup, Bombauy.

MASHRUWALA, PRAVIN—Sacial Thak.
Lot Bharthi, Sanosara, BDhavnagar.

MAZUMDAR, B.—Coticge  Leather.

Block Ne. 7, 7 Rly. Housing Society, Irla, Donhay
100 )36,
MATTHEWS, Dr. (Aliss), . M., E.—Flealth and
Medicing,
Community Health Department, Christian Medical

College, Velloze-2.

MINHAS, Dr, B. 5.—FEwnomist and Planner,
fndian Statistical Institwe, 7, 8. J. 8, Sansanwal
Marg, New Delbi-120 429,

MODDIE, A, D.—8il Area Develnpment and Fnvirenment.
W-13, Greaier Kailash I, New Delhi,

ALOHSIN, D, M. Ac—Dipland Agricalture.,
Soil Physicist, Agricultural Research Tostitnte, Kanke,
Ranchi.

MUKERJI, NABA KUMAR—Auimel Husbandry and
Dairy.
P, O. Sit Miketun, Visva Bharii, W. B.

MUKHERJI, SUBRATA— Training,
74, Purva Das Road, First Floor, Calcutta- 700 020.

NAG, T. R.—Coltage match.
/8, Vibka Bldg, 31 Ramchandra Lape {Malad
Weat), Bombay 400 064.

NARAYAN, JAYAPRAKASH —Foremost thinker, philo-
sapher and guide of uppro~
Briate technolagy movement
i Iudie.
Kadam Kuan, Patna—4.

NAYUDDAMA, Dr. 5.--Research with spectalisation in

feather teshnology. .

Dircrtolb General, C.8.1.1,, Rali Marg, New Delhi-
110001,

PADMANABHAM, V.—FRhadi omd zillage indusiries.
Gaodhigram, Madurmi, Tamil Nadu.

PANDIYA, ARVIND—Salar equipment and research.
Khadi Prayeg Samit, Ahmedabad.

PANT, Pr. 1. 1).—Research ard Education.
VicexChancellor, Kumaon University, Naini Tal.

PURSHUTAM LAL—Rice mifling machinery.
Kiran Krishi Yantra Udyog, €4 Moti Bhawan,
Collectorgani, Kanpur, 208 001,

PARIKH, MOHAN—Resrarch  and  Decelofment.
Dirsctor; Agro Tools Research Centre, Suruchi, Vasa-
hat, Bavdoli, Gujara:.

PASHRICHA, Dr. M. 5. —Rareanch.
Depariment of Mechanical Engincering, I.LT,, D.H.U,
Varanasi-221 005,

PATEL, J. Y.—Hisgas.
Sal Darshan Apts, Block Ne. 3, 5, V. Road, Sant-n
cruz (West), Bombay 400 0534,

PATEL, JAWAHAR LAL-—Recpeling of rwaste.
Patel Poultey Farn, Bavada,

TATLEL, J. S.-—dgricaltme.
Agricultueai [nstitate, 1% O.Kosbad Hill, Lisu. Thaoa,
Mlahavashtra.

PAUL, Dr., T, M.—Biger and Regyeling of warle.
Western Natioonal Dairy Research Institute, Aarey Miik
Catony, Bombay,
PLANNING KRESEARCE AND ACTION DIVISION
~—~Action Research.
State  Planning Kalakankar House,
Lucknow, U, P.

Institute,

PRAKASH, Do BHAWUVENDU Science education and
peddy Rusk.,
Vigyan Shiksha Kendra, Attara, Banda, U. P.

PRASAD, Dr. BALBITADRA—Researdh.
44, Madipuma Colony, Tatna, Bihar.

I AFIMAN, Prof. A—Sience policy.
Conncil of Scientific and Industrial Research, Rafi
Marg, New Delhi-110 001,

RAJASERHARAN, M., Y.—Rural development,
Asian Institute for Rural Devclopment, [9, Kanakpura
Read, Basavanamudi, Dangalore-560 004,

RAMP, RUINY-~Food and Nutrition.
CARE Tnc., B-28, Greater Kailash, New Delbi-48,




RANADE, Smt, SOBHANA-—Women and sociaf welfare,
Pranidbi, Kasturba Trust, “Neclachal”, Bancr Road,
Aundh, Pune.

BAD, U. SHANKAR-—Infand water transport.
Indian Centre of Maritime Bconomics, Hooghly Point,
10246, Ercndvana, Pune.

REDDY, Prof. A. K. N.—Ressarch.
ASTRA, Ynstitnte of Science, Bangalore.

RUDRAMOORTHY, B.—Rural decelofment.
Adviser (Rural Devclopmene; Mafuclal Services (P}
Lid., Mafhtial Centre, Nariman Point, Bombay-I.

ROY, SANJIT —rIniegroted rural development.
Director: Social Work and Regearch Centre, Tilonia
305 B12, Ajmer, Rajasthan.

RURAL FABRIC CENTRE—Spinaing and wrasing.
Permannllur, Tiropara, Tamil Nadu.

SABNIS, 5, Ro~—Panltry.
Rural Agricoltural Tastitute, Narayangaon,
Maharashira,

SALUJA, Pr. 5. 8 —Resarch.
Bivector; 1. T., BH.U., Varanasi-221 001.

Puge,

SADGOPAL, ANANDA—Iafegraied vural deceloprient and
scienre edveetion
istiore Bharti, . F.

SANJIVI, Dr. K. 8. —Reral Heaith,
Professar Emenitna in Medicine “Shaniam™, Perguli
P. (0., Madras—600 (096,

SANTIAGO, S,—fntearated ruval develvfrment.
Director; Indo-German Social Service Socicty, C-42,
South Extension Part I1, New Delhi-49,

SARAN, TRIPURARIL —Integrated rurel develofment.
Sarvodaya Asbram, P, Q. Sokhedeora, Distt. Nawada,
Bihar.

SEN, KSHIRODE —Integrated rural development.
Banchalak; Goodhi Gram Vikas Samiti, Joynagar,
P. O, Agartala, Tripura,

SEN, Dr., P. R—iniegral sural drvelopinent and education,
Seva-Bharati, Rapgati, Distt. Midnapur, W. Bengal,

SESHADRI, Dr., C. V.—Research or ~hemical engineering.
Adviser and Copsultant; 8hei Ao ML ML Murugapps
Chetiian Research: Centre, 11712, North Beach Road
Aladras—600 G01, ?

SETHI, RAJIV.—Comnunicatipn.
?-, Shankar Market, Connaught Plice, New Delhi-
JLINELIR
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SETH I S.—Decenirafised soutses of encrgy |
Chairman; Tata Energy Research Instilute, Bombay
House, Homi Mody Street, Bombay 400 0623,

SHARMA, ASHOE—Agrievliural sesearch.
Kamla Nehrn Insiitute of Science and Technology,
Sultanpur, TP,

SHARMA, Dr., T. N.— Poitery and Ceramics.
484, College Road, Khnrja, U. P.

SIDDHY, G.5.—Smali scale paper and other indusirial research.
Director, Regional Research Laboratory, Hyderabad.

SINGH, MURKAT —Eduwntion and training.
Director; Amarpurkashi Village Project, Via, Bilari,
Moradabad.

SINGH, RAM BUX—Biogas.
Gobar Gas Experimental Station, Ajitmal, Etawah,
U.E

SAHASTRABUDHE, ANNA SAHEB— Fillage industriss.
Sewagram, Wardha, Maharashtra.

SIET INSTITUTE—Documentation.
Yusufgoda, Hyderabad.

SINGH, GEETA PRASAD—Rural Industries.
Rural Industries Project, Manpur, Gaya.

THAKAR, . V.—Bee-fsaling, forest based indusiries.
67/ 1306, AzadNagar,Veera Desai Rd. Andheri (West},
Lombay 400 058.

THOMAS, Dr, A, M.—Tillage Industrics.
Chairman, Khadi and Village Industries Commnission,
Irla Koad, Bomhbay-56.

TAMIL NADLU SARVODAYA  SANGH—Villag:

indusiries.
Tirupur, Tamil Nadu.
TAYYAR[I, ROBERT —Communtealion,
udfunip s

fan
UNICEF., 9 Jorbagn, New tiefhi.

VEPA, RAM. K.—Enomist.
Vigyan Bhawan, New Deliu.

VERGHESE, D, G.—Editor _
Commerce Weekly, Scindia House, New Delhi—~
118G01.

WELANKAR, W. A —Fibre, cans, banbos aud hend-made
pater. _ .
30, Parijat, Vishounagar, Dembivhi  (West), Distt.
‘Thana, Bombay.
WINDEY, Prol. M. A—Integrated Rural Developiment.
Director; Village Reconstruction Organisation Brod-
ipet, 69 Guniur-52002 AP

Wind  Mills,

WGRLD

(INDIVIDUALS)

ABRAHARM, MENA—Architocture,
399 Warrington Crescent, London W9 1EH, U, K.

ACORN, MEAN—Sualf sweale technalagy.
Governers  Staee University, Park” Forest South, 11
G466, US.A.

ADRIKO, Dr. E- T, 5.—Smai/ scale techmolog p.
Faculty of Teehnology, Makerere University, . O.
Box 7062, Kampala, Uganda,

AGBLE, Dr., W. K.—.dgricalture.
V¥rector; Crope and  Research Institute, Council for
Scientific and Industrial Rescarch, Kumasi, Ghana.

AHMAD, Dr. HABIBUDDIN—Research,
Enfietd Polylcchnic, Enfield, Midde, U. K.

AKINRELE, T. A —Industrind yezeczch. .
Fedeval Institute of Industrial Research, Privatle ]}-lall
Bag 1023, Tkeja Airport, Lagas State, Nigeria.

ALBA, M.—-Rure! techmalogy. .
Director; Technology and Development Institute,
East-West Centre, Hawaii 96822, U. 8. A.

ALWARD, RON—Solar and Wind energy, desalination,
Brace Research Institute, MacDenald College of
MeGili University, Sre. Anne de Bellevoe, Quehber,
Cunada,
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AMOAH, J. K.—Fillage Indusiriss,
Faculty of Art, University of Science and Technology
{UST), Kumasi, Ghana.

AMPRATWUM, D. B.—A‘griw!tm.
F:]‘::Jhy of Agriculture, University of Ghana, Legon,
Ghana.

APPELE, GEORGE N, dnthropology.
Philips, Maine 04966, U. S. A

ARRETEAU, PHILLIPE Rural Dvvelopment.
Pazanam 07230, Lablacherc, France.

ARIYARATNE, A. T.—Integraled tural depelopment and
Sarvadaya, known ae Sri Lanks
Candli.
Meth Madura, Ne. 77, De Scysa -Road, Moratawa,
Sri Lanka.

BAKER, Dr., RANDALL—Ecsomics.
Overseas  Development Group, University of East-

Anglia, Norwich, NOR 88C, Norfolk, Uwited Kingdon.

BANJO, Dr. A.—Rural fechrology.
Head, Science and Technology Section, United Na-
tions Econgmic Commission For Africa (ECAJ, P. O.
Rox 3005, Addis Abzba, Ethiopia.

BECH, J.—Hauring.
Department of Housing and Planaing  Research
Faculty of Architecture, University of Sclence and
Technology (UST), Kumasi, Ghana.

BECKEL, [.—Technology research.
Rescarch Instituie for International Techno-Economic
Cooperation, Technical Upiversity, Aachen, Theatiner-
strasse-88, D 5100 Aachen, West Gormany.

BERKOH, A, K. N.—Fillage industry.
Depaziment of Industrial Art, College of Airt, Univer-
!gt;:rﬂ of Science and Technology (ST}, Kovmasi,
na.

BHALLA, A. S.—Econamics.
Prr‘u_[cct Manager, World Employnent Programme,
lechoolagy), 1.L.Q),, Geneva, Swatzerland.

BHATI‘,_ VIKRAM.—Sanitary {alviner, and house building
g?usldl;g Research, 3707, Jeanne Mance, Montreal,
nadsa.

3IGG, Dr., GORDON, W.—Baat building.
i{l E'SE,NE'E?M“ Creseent, Ottawa, Ontario, Canada,

BOREL, P.—Energy and transport problens.
63 Troisieme Avenue, 66260 Lomeralaye, Trance.

BORTEI-DOKU, E.—Fousfng.
Faculty of Architeeture, University of Tihana, Legon
Ghana, o

BOQULTER, S.—Ervironmert.
Socicty for Envirenmental Improvement, Clyders,
Upper Farrington, Nr. Atton, Hampshire, United
Kingdom.

B‘RACH:IZ P.—Bioteeknic research and  depelspmment.
23, Gisborne Green, Derby DEL SNA, England.

BRONCI—}KORST, B. Vax—Research.
Technische Hogeschool, Eindhoven, Netherlands.

BRUNET, ERIC—Small-scals agricultural equipment.
Brace Ra?aﬂ:l_n Institute, MacDonald College of
Igcc:g Uaijversity, Ste. Anoc de Bellevus, Queher,

anada.

BUTLER, R. G, J.—Research. e
Senior Research Officer, Institute of Standards ‘and
Indusirial Research, Gouncil for Scientific and Io-
dugtrial Research, P. O. Box M 32, Accra, Ghana,

CARR, M.—Fam machinery.
L. D. §. Sussex, 1211 La Lignon, Geneva, Switzerland,

CARRUTHERS, I.—Waer supply, wind power.
Wrye College, Ashford, Kent, United Kingdom.

CHAN, GEORGE L.—Muthons, village indusiry, nulitrion,
waler supfly,
South Pacific Commission, P. O, Box D-3, Noumea

Cadex, New Caledonia.

CHARLES, REV. S.—Tudhnologp. .
Salford University, S5t. Barnabas Vicarage, Fredcrick
Road, Salford, United Kingdom.

CHOA, SWEE LIN—Tumhnoiogy. .
University Pertanian Malaysia, P, O. Box 209, Sungei
Besi, Selangotr, West Malaysia.

CHRISTTANS, Prof. L.—Houstrg.
Head, Department ol Architecture,
Seience and Terbnology, (UST), Kumasi,

Unjversity of
Ghana.

CUIUFFOLI, M.—Tiafning.
ASIP, via Federico Cesi 30, 00193, Rome, Italy.

CLARK, Dr., Ii. G.—Esoromics. . .
Department of Internationai Ecanomic Studies, Uni-
versity of Glasgow, Glasgow, Scoiland-

CLARKE, A. DB. M.—Eeslogy. oo
Wye Colicge, 75 Sunderfand Screet, Tickhill, Doxn-
caster, Yorks, Uniter] Kinadom.

CLARKE, ROBIN—Sofi technolagies.
8 Lamber: Street, London, England.

CLAYTON, Dr., T.—Agricultural mrchanization.
Wye Collige, Ashford, Kent, United Kingdom.

COKE, Prof.,, 3.—Economics.
Drpartment of Economics, University of Edinburgh,
Edinburgh, EH8 9 Y, United Kingdom.

COLLOMBON, J. M.—Rural devefopment. i
Group de recherche sur les technologies approprices
54 tue de Varcome 75007, Paris, France.

CONGDON, R. J—dAppropriste Technalogy educational
malerials.
Technische Hogeschool, Elndhoven, Pastbus 513,
Endhoven, Netherlands,

COOK, JOFIN— Medicine.
University of Edinburgh, 25 Murrayfield
Edinbwmgh FHiZ GAN, United Kingdom.

Avenue,

COWARD, L. D, G—Food processing.
Tropical Praducts Tnstitute, Culham, Nr Abingdon,
Rerks, UK.

COXWORTH, E.—Legther tanning, small-scale
tgies.
Associate Research OHicer, Chemistry Dijvision, Sas-
kaichewan Research Ceuncil. 30 Campus Drive,
Saskatoon, Saskatchewan, 57N OXl, Canada,

dechino-

CRAWFORD, D. G.—Hoysing.
Building Design Partnership, 74 Regina Road, Fin-
sbury Park, London N¢ 3PP, United Kingdom.

CRISP, MICHALL—Communication of afyreprisle techno-
Noerby Gard,

logy in developing couniries.
17011 Drotthinghoim, Sweden.
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DAMMINYAMA, B.—-Iadigenons housing.
Drean of Faculty (Civit Eng}, Mongelian Statc Uni-
versity, Mongolin.

UEDINER, 5.—Srience Pulicy.
Research Policy Program, University of Lund, Solve-
gatan 8, $-22362 Lund. Sweden.

DE GAFE-JOHXESON, Dr., |. W. S.—Honnng and road
building,
Building and Road Research Institutc, University of
Scicnce  ang! Technology, P. O. Box 40, Kumasi,
Ghang.

DE SILVA, N. N.—Rwa! techaolog 3.
Research Development Division, Co-operative Whole-
sale Establishment, 21 Viuuxale Street, Colombo 2,
Sri Lanka.

L:E WILDE, TOXN—1. T. retearch
T.0. O, l... c/o Technisrhe Hogeschool, Eindhoven,
Posthus 513, Eindboven., Netherlands.

DICKINSON, H.—Ferrp-cemerd  Loni
Srsfermi.
Sehool of Engineerimg Svience, University of Fdio-
hurgh, Kings Builling, Mavfickl Road, Edioborgh
EH 83 JL, Unired Kingdom.

baitding, 4. T,

DICKSON, DAV duther,

CESO?
10 Charfor Sguare, London, N.W.1, United King-
dom.

DUNN, Prof., Po D—-Paver supplies, Fonphrey Purapr.
APS Department, Reading  Caiversity, Whiteknightz,
Reading, Unitl Kingdon, "

EAVES, 8 W—-Ilhpial evuifmen,
Froject Onficer, Intermediale Tedhnalogy  Workshaps,
. O Box 401, Zaria, N-C swte, Nigeria.

FOREL, G. H.—Small-reade fudwiteier.
Mintstry ol Industeies, 101, Box M 39, Acera,
Chann,

ELLIS, WILLYAM, No lppmpriate and wltersatice fech-
Aofpgies.
CTTRANET, 7110 Vernon Iive,
22906, U. 8. A,

Adexanilria, Vi

EY, SAYED, Prof, Y. NL.—-Fngineering.
ept. ¢ Mechanical Engincering, . O. Box 1094,
Tripoli, Libya.

ERIKSON, BJORN—dppuapriate  Technology. research.
Dept. of Theoretical Physies. Chalmers Technical
High Scheol, Gothenburg, Sweden,

TARGEMAS, DANIEL-—Fdiim.
Fiches  Feologiques,  Vinge,
Iranute.

GOBON Riversaltes,

FERRY, JIM- Ruwrad develafnent.
P. . Box 121, Chester Hilt 21t NS Wosles, Syduey,
Australia.

TLORIDA, NIGEL-—Methane gos.
Canacdian University Serviee Overseas 151 Slater St
CHitawa, Ootario KIP ZH5, Canada,

FRASER, Dr. A —Foaresiny.
International Forest Science Consultancy, 21 Biggar
Road, Silverburn, EH26 9103, Midlothian, United
Kingdom,

GATERE, N, M.—Rural  fudustries,
Alinistry of Commerce and Indusiry, P. O. Box 30430,
Nairobi, Kenya.

GHADIALLY, JAL—Swmall scale dindustry.
Canadian Hunger Foundation, 75 Sparks Street,
Ottawa, Ontario, K[P, 545, Canada.

GIRARDIER, J. P.—Solar pump.
President Directeur General; SOFRETES, B. P. 163,
45208 Montargis, France.

GLAUSER, J. T.—Wind power, uood ireatment, smafi
machinery.
Universidad de Los Andes, Calle 18, A Carrera 1E,
Apartado Aereo 4976, Bogota, Golombia.

GOULET, DENNIS—Seciology and dsvslopument.
Centre [br the Study of Development and Soctal
Change, 1450, Massachusetis Ave. (Harvard Sguare),
Cambridge, Massachusetts, USA 02138,

GREEN, Dr. D.—Jgricyitere and economics.
University Gollege of Wales, Aberystwyth, Department
of Agricultural Eccnomies, Pengalais, Aberystswyth,
Usnited Kingdom 5Y23 3DD.

GRELIN, A.—dgricultural tools.
73 Arbin par Montemelian, Lyen, Trance.

GYIRO-AYORO, B. L--Ruwal industres. .
Kenya Industrial Lstates, . O, Box 18282, Nairobi,
Kenya.

HAMAAMBA,
Ministry of Rural Development, Natural Resources
Development Coflege, P. O. Box Ch. 59, Lusaka,
Zambua.

...... Sxrlesndrinn
FLiFHATE R ST

FIAMMERSLEY. G.—-Ecpuanivs.
Department of History, University of Edinburgh,
Williawn Roherison Building, Edinburgh RHB 9JY,
Uited Kingelam,

JIARPER. PETER—Auitor.
Clja Gambles, 40 Lexham Girden, London W3 3R,
United Kingdom.

HARRISON, Dr., P. I.—Fduration, )
42 Petterss Road, Ashtoad, Surrey K121 INE, United

Kingslom,

TIART, D.—-Scienee policy. .
Seience Studies Unit, University of l‘:dmh!urgh, . 34
Ruceleuch Place, Edinburgh EFR 9)T, United King-
dom,

HODA, A, S—Rwaf deretopmient,
Secretary, India Development Groug, 12 Watermead
Lane, Carsharlton, Surrey, U. K.

HUNT, Prof. G. ]. J.—Building and hensing.
Acting Head, Department of  Boilding  Technology,
Faculty of Arcldtectore, University of Seienre and
Teclmology {U3T), Kumasi, Ghana.

NV ELPLUNTY, T Hoe-Saciuf anthrapofury and Frowomics
Brund 77060
Thisted
Denmark

1GNACIO, R, S.-—Technology adaptution. .
Iean Colluge of Engineering, Mindano State Univer-
sity, Marawi Uity, PP iUppines,

[NGLLS, ML—Nwrition,
Abrerdeen College of Education, 4} Mid Stocket Road,
Aberdeen, United Kingdom.

JACKSRON, T. H.—dgricudine and defpdration.
1*, A, Q. Horticulturist, Institute of A‘gn‘cu}tum] Re-
scarch, P. O. Box 103, Naeareth, Ethiopia.
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KAPLINSKY, MR.—Emuonics.
Institate of Devclopment Studics, University
Sussex, Brighton, United Kingdom.

KARUMUNA, T.—Rura! daelopmert.
United Nations Eeonomic Cemmission  lor  Alrica
(ECA), P. O. Box 3015, Addis Abaha, Ethiopia.

KHAMMO, A. L.—Rerearch.
Leeds Univemsity, 4 Norwond Grove, Leedls LS6 IDT,
United Kingdom.

KHAN, A U.—dgricuitural implements.
International Rice Research Institute, P. O. Box 583,
Los Banos, Manila, Philippines.

of

KIBBLEWHITE, M. Building coustruction.
Portsmouih Polytechnic, The Long House, Owslebury,
Nr Winchester, Hants, United Kingdom.

KIBRIA, GHULAM—Technology decelopment.
ﬁ]Ppl'p_ﬂriatt Technology Cell, Ministry of Finance,
Planning and Lconomic Affairs, Planning and Deve-
lopment Division, 17-B, Satellite Town, Rawalpindi,
Pakistan.

KING, Dr., K. J—Ruwal tachuolosy.
Centre of African Studies, Uréversity of Edinburgh,
Adam Ferguson Building, Edinburgh, EHS 9LL, UK.

K:R}.'ST_[".’NEi]_'Z'.Nl HANS—Rural technology. s
Institute for Developroent Research, 104 Vesten Vald-
gade, DK-1552, Copenhagen V., Denmark.

RUBY, T.—Political Stience and design.
Bremen University, 28 Bremen 1, Yor dem Sicintor
102, West Germany.

KUT‘UAN‘, P.—Rural echrology.
Clo INODEP, 32-34, Avenue Keille, Paris 14, France,

LAMONT, V.—Commnunivations.
6% West Strcet, South Pethentan, Somerset, United
Kingdom,

LANGDON, 8. R. W.—Eranomics of . T
Umvcfsnty of Sussex, Balneath MManor West, 8. Char-
ley, Nr. Lewes, Sussex, Unitel Kingdom.

LARA-HARRISON, K. A [Fngieeing.
I:.lmvel‘sldad Centro-americana Jose Simeen  Canas,
San Salvader, El Salvador.

LAVOIE, MONIQUE—Palicy plamning.
Policy Analysis Branch, Canadiun Tnternational Deve-
lopment Agency, 122 Bank Street, Oftuwa, Ontario,
K1A OG4, Canada.

LAWAND, T. A—Soler, wind energty and desaiination.
Brace Rescarch Instiute. MacDonald Cellege of
MeGill University, Ste. Anne de Bellevue, Queber,
Canada,

LERCIH, H. D.—Ruiaf develupment,
Research Imstiiute fox Enlernational Techno-Feonomic
Co-operation, Technical University, Aachon, Vheati-
nerstrasse 88, I 3100 Auchen, West Germany.

LEWIS, R. T.—Adgricultural machiner).
Nattonal College of Agriculturid Lngineering, Silsoe,
Bedlord, U, K.,

LIVIKGSTON, L—Decelopment Plonsing.
Economics Llgpartment, Xeweastle University, New-
casile Upen Tyne, U, K,

LOBO.GUERREROD, J.—Wind power, wood tregitient.
smedf machinery.
Univemidad de los Andes, Calle 18 A Carrera 1E,
Apartado Aereo 4976, Bogota, Colombia.

LORRAINE, Dr. J. A—Population cwtrel.
Dcpartment of Social Medicine, Univemsityof Edin-
burgh, Usher Instituie, Edinburgh, EH9 Ipw, U. K.

MACKILLOP, ANDREW—A. T. cquipment.
275 Kings Road, Kingston, Surrey, U.K.

WACLEAN, Dr., G M. U.—>Madicne.
Uiepartment of Social Medirine, University of Edin-
burgh, Usher Institute, Edinburgh, EHO 1DW, U. XK.

MARTINEZ, V.—Technical information.
Head, Servicio de Informacion Tecnicia, CENDES, -
P. O. Box 5833, Guayoquil, Ecuador.

MCCOY, T. R.—Appraprioke teshnology a_pg!isahbm.
Canadian Hunger Foundation, 75 Sparks Street,
Ottawa, Ontario KIP 5A5, Canada.

MCCUTCHEON, R, T.—Education.
Sussex University Mantell Building, Falmer, Brighton,
United Kinedom.

MCRILLOP, R. F—Fishing. o
Department of Agriculture, Stocks and  Fisheries,
P. Q. Box 2417, Konedobu, Papua, New Guinea.

MCMASTER, Dr., D. N—JRual techaolog>.
Centre of Afvican Studies, University of Edinburgh,
Adam Ferguson Building, Edinburgh, EHB 9LL,

Tlmitnd Kinedarn,
wmind Kingoom.

MCROBIF, GEORGE—dppropriate technology.
1TDG, 9, King Street, London, W.C. 2, U. K.

MERCHERT, MR.—-4ppraprigte fechnology seminari.
German Foundstion for International ~Devclopment,
I Berlin 27 Heiherwerder, Berlin, Germany.

MEYER, HANS-— Windmills for eleciricity and water pumbing.
Roufe 3, Box 329 Mukwonage, Wisconsin, U.S.A.
53149,

MORGAN, JOHN-—Village technalogy.
(ljo Asere Havsatiat School, P- O. Bo:
Ababa, Ethic, a.

21545, Addis

MULLER, |ENS—Hegional plonning, vood bulding.
[nstitute for Development Research, Vester Vold-
gade 104, DK 1552 Gopenhagen, Denmark.

NAPITUPULU, W. P—Vill
BUTSL Secrctury, Tromol
nesia.

NCHIKDA, Dr., T. Co—2Medicine.
1a, Lynwond Road, Lendon, SW 17 85B, u. K.

techrolagies.
3 3200, Jakarta, Indo-

NGANABET— Rural industries. .
Dirceteur, Burean de Premotion Industriells du Tchad,
B. . 458, N'1Yamena, Tchad.

NGODLY, P. O.—Food engineering and processings
Semior Lecturer, University of Ife, Ile-lie, Nigeria.

NOLLE, JEAN—dericuitural  equipment.
19, Ave due General Leclerc, Paris, France.

NTIM, B. A.——TFillage techuologics.
Depwy Pirector, Technology Consultancy Centre,
University ol Scicvce and  Technology, Kumasi,
Ghana.

OLATUNJ, ¥, 1>).—Research. )
Federal Institute of Industrial Research, P, O, Lkeja,
Lagos, Nigetia,

PACRY, A.— Appradriate techuology
Appropriate Technology Officer, Oxfam—U. K., 274
Banbury Road, Oxford, U. K., OX2 1DZ.
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PAILLON, R.—Housing and Consirtction. SOEDJARWO, ANTON—Viilege tecknology.
Lepartment of Housing and Planning Research, Jalan Pacer A G7, Jogjekarta, Indonesia.
Faculty of Architecture, University of Scicnce and :
‘¥ Technology {UST), Xumasi, Ghana. SPENSLEY, Dr. P.—Tropical products.
Director, Tropical Products Institute, Culham, Ahing-
PHILIP, K.—Economics. don, Oxlordshive OX14 CDA UK.

Chairman, Industrialisation Fund for Developing
Countries, Bremerholm 4, Copenhagen, Denmark. TAPE, DR., NORMAN W.—Food fechnology.
Reoscarch  Coorelinator  {Foods) Rescarch  Branch,

PHILLIYS, D. A.—Rwural industry. Canada Department of Agriculture, K. W, Neathy
Small IndustriesDevelopment Organisation ($.1.1D.0.), Building, Ottawa, Ontario, K1A0CE, Canada.
P. O. Box 2476, Dar es Salaam, Tanzania.
TEICHERT, B.—Svcial work.
PIDGEON, EDWARD—Rural devoiopment, Director, Evangelical Presbyterian Chopreh  Social
25 Picard Place, Kingston, Ontario, KM, 2W5, Centre, . O. Box 224, Ho, Volta Remion, Ghana.
Canada,

TEKLE-WOLD DEMEKE—Rura! fechrnology.

PIKE, ALEXANDER~Housing ond Puilding. Director-General, Small-scale and Handicralt Indus-
Technical Research Division, UniversityofCambridge, tries, Ministry of Commerce, Industry and Tourism,
Department of Architecture, | Scroppe Terrace, T, O. Box [769, Addis Ababa, Echiopia.

Cambridge CB2 IPX, England,
TETTEH, 2. P. A.— Development Planning.

PO, CHUNG-Methane generation, Acting Head, Department of Planning, University of

Specialist, Animal Industry Division, Joint Com- Science and Technology {UY3T), Kumasi, Ghana.
mission on Kural Reconstruction, 37, Nan Hai Road,
Taipet, 107, Taiwan. THOMPSON, R.—Rural and vilage irdusiries.

Small Industries Corpovation, Gjo Miniséry of Eco-

POWELL, D, ). W.—Rural iwhnology. nomjc Development, Government Buildings, Geor-

Director, Technology Consultancy Centre, University aetown, Goyana.
ol Beience and Technolugy, Kumasi, Ghana.
Habilat and environment. TODD, JOHN--Regpeling Waste and organic farming
Director, The New Alchemy Instiitate,
YUTTEWN, ] G, VAN, _Habivi P. Cr. Box 452,
Chairman; NGO Committee for HABITAT Woods Hole, Massachuseets 02543 U, 8, A,

46, Wassenaarsweg, The Hague, 2013, Netherland.,

VAN RENSBURG, PATRICK—Fdwcation, villege tndus-
RANDELL, 8. K.—Building and construction. fries.

Supervisor, Reading Methods and  Materials Centre, Sarowe DBrigades and Development Trsut, P, O, Box
University of Papua New Guinea, P. Q. Box 4820, 121, Serowe, Dotswana,

Port Morcsby, Papua Now Guinea,

VILLAGAS, BERNARDO, N.—Economist, wrifer,
RESSLER, E.—Rured technolozics, mindmills, Aradeniic Director, Centre [(or Research and Com-
Director, Approrriate Technology Unit, P. Q. Box munieation, Manilz, Philippines.
5674, Addis Ababa, Ethiopia.

WEIR, ALEX—Pedal power, agriceltural equipment.
RILEY, NORMAXN, [.--Edwation, Department  of Agdcultural Engineering, P O.
Crady International Institute, S5t- Francis Xavier Box 643, Morogoro, Tanzania.
University, Antigonish, Nova Scotia, Canada.
WIIEWARDENE RAY—.dgrizufliure Duplements

RITCHIE, JEAN—Commnniy development. International  Institute of Tropieal Agriculture,

FAQIPBFL, Regional Advisor, Woman's Programmc, P.M.B. 5320, Thadan, Nigeria.
United Nations Economic Commission ibr Africa,
Addis Ababa, Ethiopia. WILLIAMS, C. M. —Rural development.
Senior Extension Specialist, Animal Science leparts
RODGER, A.—EBuildings. ment, University of Saskatchewan. Saskatoon, Sas-
Department of Architecture, Universily ol Bdinburgl, ka!chewan, Cunada.
4 George Square, Edinburgh, LHB 9LE, United
Kingdom, WILLIANS, PENNY--Small scale tecknoiogies.
Oxian Quehee, 169 Sk, Faul East, Montreal, PW.,
ROY, A. D.—Medicive. Canacla,

Department of Sorgery, Instituie of Clinical Scicnce,
Queen’s University, Grosvenor Road, Bellast, Ireland.  WINNINGTON, T. L.—Rwal teehuolag p, .
School of Engingering Science, University of Edin-
RWEYEXMAMY, J. F—Rwal Tecimoloy

. . burgh, Kings Buildings, Mayhieid Read, Edinbargh,
University of Dar es Salaam, Dar as Sa.fa,anl, Tangania, EHS 3 JL, LK.

SCHUMACHER, Dr., E. ¥.—Foremast thinker, philosopher  WRIGHT, L.~ Agricwdture.

atd guide of the intermediate tecfuolog y movement in the world. East of Scotland College of Agriculture, West Mains
Holcombe, Wealdway, Caterham, Surrey, U. K. Reo.d, Fdinburgh, 2H9, 39, U.P,

SIGURDSON, JON—Rural Fudustrialization. ZELMER LYNN—Trolinology.
Cfo Royal Swedish Academy, Lngincering Sciences P. Q. Vox 8268, Station. Lielma-ton, Alberta, Canada.

Fack 5073, 102/42 Stockholm, Sweden.
Z1IEMEK, NL ¥.— Technology,

SHERMAN, MARCUS—Windwilfr, Planungspgruppe  Riticr, Development Consultant,
The New Alchemists, Woods Hale, Wicsbadencsstrasse 92, 1D G240  Konigstein  in
Massachuserts 02543 U.S.A. Taunus, West Germany.,
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WORLD

GROUPS

AFRICARE—Study of Africar rurat prafilams. ]
1424, 16th Strect, N. W. Suite 304, Washington, D.U,
20036.

ALLAHABAD AGRICULTURAL INSTITUTE INC.—
Agricutinre.
AL O, Centre, Stony Point, New York, N. Y., U.8.A.

ANTIPOVERTY LIMETED-—~Low-cost, lubour-intensice

CECOQGO-—dgricrltural processing mackinery mamtifacturers.
Chue Boeki Goshi Kaisha, P. O. Box 8, Ibaraki Gity,
Osaka, Japan.

CCPD—Ryral Develofment.
Commission on the Chrches Paxticipation in Develop-
ment, World Coungil of Churches, Route de Ferncy,
121!, Geneva-20, Swilzerland.

CE.LMAT. —dgriculivre, dyaft awimals, methane gas.

(7 Godstow Rond, Welvercate, Oxlord, OX2 8NY
England.

APPLIED SGIENTIFIC RESEARCH
TIOX OF THAILAND—-Rural industries.
196, Phabolythin Read, Bang Khen, Bangkok 9,
Thatland.

CORPORA-

APPRAPRIATE TEGHNOLOGY GROUP—Rural indus-
fraes.
0 Stanley I, Minkana, Nugegoda, 51t Lanka.

APPROFRIATE TECHNOLOGY CENTRE—Deuwe-
lofrment of appropriate technology.
Ministry of inance, Planning and Economic Affairs,
17-B, Satellite Town, Rawaipindi, Pokistan.

APFPROPRIATE TECHNOLOGY PROJECT--Publi-

skers of Appropriate Techmology Sourcebook.

Vealumteers in Asia, Box 4543, Stunford, Calitornia,
943035, U.S.A.

AFPROPRIATE TECHNOLOGY UNIT—Rual dere-
fofiment,
Christian Reliel and Development Assuciation P O.
Box 3674, Addis Ababa, Ethiopia.
BANGLADESH AGRIGULTURAL RESEARCH
CQUNCIL— dorictdture.
Government of People’s Republic of Bapglades), 130/C
Dhanmondi, BiA Road No. I, Uacca, Bangladesh.

BRACE RESEARCH INSTI{UTESofer ard  wind

cquifment for agriculiure.

AacDonald College of AIeGill  University, &tc. Anug
de Bellevoe, Quelec, Canada HOM 100,

RRIARPATCH— group of people interested i simpls Hoing,
openncts, Sharfug, sy Jewer resonrces.
330 Ellis St San rancisco, Ga. 9402, UN A

BUTSE—Rural develgpeuznt.
Badan Ususan Tenaga Keva Subatcly, [ndonesta
{Indoncsian Board for Volunteer Service}, Jalan
Halimnm 4, Jakarta, Indonesia,

C.AD. U —Tuproved farn implements and sorall-seele -

dusiries.

Chifale Agricuftural Development Unit, P. . Box
3376, Addis Ababa, Ethiopia.

CANADIAN HUNGER FOUNDATION—igricuifare,

forestry, fisheries and b ition.

73 Sparks Street, Uttuwa, Untario, KIT' 343, Ganada.

CARIBBLEAN INDUSTRIAL RESEARCH INSTL-
TUTE—Aural industry vesearch.

Ugpiversity Post Office, Si. Augustine, Trinidad, West
indics.

CATHOLIC FOREIGN MISSIONS—Comuwnity Dece-
Lufmnent.
Mary knoll, Kew York, LLS.A. i0543,

Centre [Petudes et D'experimentation du Machinisme
Agricole Tropical, Parc Tour vole, 92 Antony, France.

CENTRO DE ESTUDIOS ECONOMICOS-—Siudfes on
SOCIALES DED TERSER MENDOQ third world
Cluronel Portivio 1iaz Num., Se
Saa Jeronimoe Lidico, Mexico 20, D, F.

CENTRE D'ETUDES ET' DE PROMOTION DES
ENTERPRISES DAHOMYENNES—rural industries
B. I' 2022, Contonoy, Dahomey, West Africa.

CENTRE +OR RESEARCH AND DEVELOPMENT
IN HOUSING, PLANNING AND BUILDING—
Rural and ttrban housing, tooks, taber ulitizafinn.
Lacully of Archite¢ture, Univetsity of Science and
Technology, Kumasi, Ghana.

CENTRLE NATIONAL DE  PROMOQTION E Db
PLETITES EV MOYENL'ES ENTERPRISES —Snaff
industrics.
B, P, 1086, Lome, LTogo, Vest Alrica.
CIRD S dgriculiure devetopment. sol fertifity, land reclana=
dion and weste wlilizetion
Ceatee Internatfoual Poor {1+ Devclopmest Agricole,
19 Ruc Dufienoy, 75116 laris, France.

GIRED -~ Ingerdisciplinary research. )
Cemre Intevnational de Recherche Sur ¥ Environmment
et le development, 94, Bouleyard Raspall, 7 5270
Paris, Yrance,

CHRISTIAN AID—Reral dioelopraent
2 faton Chale, London Swiw 2BL

CIRISTIAN ACTION FOR DEVDLOPMENT IN
CARIBBEAN (CADLEG)—dtural deoglopmicnt
LPust Office Box 616, Bridgetown, Barbados.

COADY INTERNATIONAL INSTITUTE—Co-0perative,

adull education and local leadership.

St Franeis Mavicr University, Antigonish, Nova Scotia,
Canali,

GOMILLA ACADLEMY -—Rurel decelopmend
Cuomillla, Bangladesh.,

COMAMUNITY TLECHNOLOGY ING—Urben agri-

) enftire, roof fop gavdening.

1320, New Hampshire Ave. NJW,, Wushington D, G,
LL5.A, 20036,

CONSERVATION TODLS AND TECANOLOGY—
Solur heating, wind powser, low energy fousing and industrial
ERETLY ECONORIY.

143 MapicRoad, Surbiton, Surrey K1 6 4 BH, United
Kingdom. .

DELTA FOUNDATION—Rural  desclnpuent. .
B19, Nagth Main Serect, Greenville, Mississippi,
38701,

DEPARTMENT OF AGRICULTURE, STOCK AND

FISIIERINS —dgvicnflare, fithing, smali-reale tnaustey,
Jarmer orgentiations and education,

P, O, Box 217, Kouedobu, Papus, New Guinca.
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DEVELOPMENT ACADEMY OF THE PHILLIP-
PINES-—Rural developinent.
3rdFloor, B. F., Gondominiwm Bldg., Aduana Street,
Intramuros, Manila, Philippines, 2801.

DEVELOPMENT TECHNOI.OCY CENTRE—Salar
encrly, enirthrencur develpbment
P. Q. Box 276, Jalan Ganesha 10, Bandung, Indonesia,

EARTHWORK —Habitar,
1499 Potrero Ave., San Francisco, CA 94110, U.5.A.

ECOLOGY ACTION OF THE MID-PENINSULA
—Waste recyeling, organis gardening, urban homesteading
-‘32‘;:‘-! Camino Reul Palo Alto, California 94306,

EDUCATIONAL SYSTEMS DEVELOPMENT COR-
PORATION—Agriculture, family Manring, rural health,
nulrition, ele.
7th Floor, Merchant Rank Builfing, 313 Buendia Ave,,
Makati, Rizals, D-711, Philippires.

ENERGY PRIMER—Soinr, water, wind and bivefush.

Partola Institute, 538, Santa Cruz Avenue, Moenlo
Pack, Ca 93025, U.<A.

GARDEN WAY ASSOCIATES —Handicrafty, gardening.
food production and pre-
sepvddial.

Charlotte, Vermont 05445, 11.5.A.

TECHNOLOGY—fro-
i ¥ Pr b and g i -
Industriel Development Dyvision Eagincering Bxpe-

riment Station, Atlanta, Georgia 30932, U.8.A.

GEORGIA INSTITUTE OF
P

GERMAN FOUNDATION FOR INTERNATIONAL
DEVELOPMENT—Fiurds, seminars onapprapriats fechs
i nology and rural development,

Berlin 27, Retherwerder,, Berlin, Germany.

GROUPL DE RECHELRCHES SUR LES TEGH-
1_\1'0] JOGIES APPROPRI EES—Research,
3t Rue de Varenne, Pagis 75007, Trance.

INDiA DEVELOPMENT GROUP, U.K.—Rual develsp-
reenit,
1%, watermead Lane, Carsharlion, Surcey, U. K.
INSTITUTE PERTANIAN BOGOR—Agricultural  tools,
(Bogor  Agricultural  Univemity), Fatemeta Jalan,
Gunung Gede I'LP BOT 571, Bogor, Malaysia.

INSTITUTE FOR LOCAT, SELI-RELIANCE-~Urban
energy resouries and waker witlization.

1717 —1i3th  Street, N. W,

D.G. 20009,
US.A,

Washington

INSTITUTE FOR POLICY STUDIES— Seduce poficy.

1520 New Hampshire Avenue, Washington, I>.C.
20036, U.5.A.

INTERNATIONAL INSTITUTE (F RURAL RE-
CONSTRUCTION—Rurad developmens.
1775, Broadway, New York, 0014,
INTERNATIONAL VOLUNTARY SERVICGE ING
—Rural develapment
1563 Gonsecticut Avenue, N. W., Washington, D.C.
20036.
INTERCONTINENTAL EDUCATIONAI, MEDIA
—Edusational media.
N.V.P.O. Box 52, Aerdebnout, The Netherdands.

INTERMEDIATE  TECHNQLOGY  DEVELOP-
MENT GROUP (I.T.D.G.)—Development of apprv!;fiafe
techmniog y.

9, King Street, London WG 2E, BHN, Ul K.

INTERMEDIATE TECHNOLOGY WORKSHODS

—Small industries and haspiial equipment.

P. O. Box 401, Wafl Road, Zaria, North-Central
State, Nigeria.

INTERNATIONAL PLANT PROTECTION CENTRE

~—Hesearel inde weed conirof syRems.

Oregon State University, Corvallia, Oregon ~ 9733,
US54,

IN I‘ERNATIJOL\_IAL RICE RESEARCH INSTITUTE

—Riew [ and igement, smakimscale mackiney.
P. O. Box 583, Manijla, Philippines,

LILLY ENDOWMENT, INC.—itural tockuolagy.

2801 North Meridian Street, Indianapolis, Indiana
45208, U, S. A.

LUSHOTO INTEGRATED DEVELOPMENT PRO-
JECT—Nutrition, rurel daciopment, keting, oillage
indusiries.

P. Q. Box GO, Soni, Tanzania.

LUTHERAN WORLD FEDERATION—Community de-

150 Route dc Fernsy, 1211 Geneva 20, Switzerland.

MARDI—dpriculivral maghiners.
Malaysian Apricultural Research and Development
instituge, Jalan Marktah, Kuaia Lumpur, Malaysia,

NATIONAL INDUSTRIAL DEVELOPMET COR-
PORATION—Rural industries.
P. Q. Box 89, Malkerns, Swaziland, South Mdrica.

NATURE ET PROGRES—Centre for organic agricuiture
aied related ecological methods of land use.

3 Chemin de ia Bergerie F. Sainie Genevieve des Bois
France, 91700,

NATURE ET VIE—Vifluge icchnology and agrieutiure.

13 rue du Village Kervenanec, 5600 Larient Bretagne,
France.

THE NEW ALCHEMISTS —Organic farming and reqyeling
of wasie.

E-é)ABOx 432, Woods Hole, Massachusetis 02543,

OVERSEAS DEVELOPMENT CQUNCIL—R&ural deve-

lopment.

liéaéj\riassachusctts Avenue, N. W., Washington, D.C.,
20036,

OFFICE QF APPROPRIATE TECHNOLOQGY—Rural

i technologies.
Post Oflice Box 1677, Sacramento, California, 95808,

OXVFAM-AMERICA—Rural develupment.
30, Golumbis Avenue, Post Oflice Box 228, Boston,
Massachusetts 02116,

INCERNATIONAL DEVELOPMENT AND RE-
SEARCH CENTRE-—Rescarch and rurel jndustries,
Pusy Office Box 8500, Canada, KIG 3H9.

NATIONAL RURAL CENTRE—Rura?  decelopment.

1200, I8th Street, N. W, Suite $10, Washingten,
D. L. 20036,

PARKISTAN ACADEMY FCR RURAI, DEVELOP.
MENT—Rwral LDevelopment. .
Peshawar, North-West rontier Province, Pakistan.

PARTNERSIHIP FOR PRODUCTIVITY —Hural deve-
fopment,
Tast Oilice Box 170, Annadale, Virginia 22009,

PRIVATE AGENCIES COLLABORATING
GETHER (PACT)—Rural development.
777 United Mation Plaza, New York, 0017,

TO-

—_




PEOYECTO HUAYLAS -Ruwral develepment.
Av.La Mar, 963 Pueblo Libre Lima 21, Peru,

RESEARCH POLICY PROGRAMME—Research on raral

frroblemt.

Universily of Lund, Selvegatan 8, 5 223 62, Lund,
Swedea.

RUZAL INDUSTRIES INNOVATION CENTRE—

Rural depelopment.

Ofo Friederich-Ebert Toundation, P. . Hox 18,
Gaberane, Batswana.,

SARYODAYA SHRAMADANA MOVEMENT-—
Rural development.
Mo, 77 1de Suysa Road, Maratuwa, Sri Lanka.

SEDOC—Documentation.
Servicio de Dopumentation ¥ Commupicaton Rural,
CLE.PLAL Ape 2929, Managua, Nicaragua.

SWALL INDUSTRIES DEVELOPMENT ORGANIS-
ATION —dgeiculinre and rmell-scale  industry,
Shirika La Kuhadomia, Uwandas, Vidage, P. O, Box
2876 Dare es Salaam, Tanzania,

Shy[(aLL INDUSTRY GORPORATION—Swmml  in-
dunirias.
421 Maueh Street, Lacytewn, Geargetown, Guoyana,

{li. S’)[L ASSOCL \I'[O\I——Orarmac fmmue

FANSANLA AGRICITL TURAL MACHINERY TEST-
[0 UNIT —Vaall-seqle dastey and qgeivulinral equifo
niert,

P9, Box 138%, Arusha, Tanzanina,

IEGHNOSERVE INU,—Raral  decelopmeat,
445 ONd King's Highway Seuth Darien, Counecticat,
820, U5 AL

280

TECHNISCHE HOGESCHOQOL EINDHOVEN—Rz-

search.

Micro-Projects Division, Pgstbus 513, Eindhoven,
Girorekening 1076326, The Netherlands.

TIBETAN FARM SCHOOL LIMITED—Simple power

Soues.

Brynoyre Talybont-on-Usk Brecanshire, United King-
dom.

TOO—Dosumentation.
P. O. Lox 523, Eindhoven, The MNetherlands.

T.W.Q ol grisuiliure, honsingwaier supply, roads and bridges.
Personeels Vereniging, Ing. Boro, DJH. V. Laan 1914
35 Amersloort, Holland,

UNEGA—Rural indusiries.
Past Office RBox 3001, Addis Ababa, Ethiopia.

VILLAGE DESIGN—Wind and solar energy work.
1545, Duwight, Berkeley, California 94703, U.S.A.

VITA, INCo—Inguiry service on techmical problems.
anumcc:s in Technical Assistance, 3706, Rhode
{sland Awe, Mt. Rainier, Md., U.S5.A, 20-!]22

VOLUNTARY COMMITIEE ON OVERSEAS AID

AND DEVELOPM . i.NT (VCOAD)—Public education

about develapment.

International Development Centre, Parnell Honse,
75 Wiktnn Road, London SWIY 118, LK.

¥eiilan

VLK. —Rural  ischrologies, windimitls, forastry, animal
mishandry, cottnge industries.
Village Techoology Innovation Experiment, I O,
PBex 3L, Goar Hiil, Addis Ababa, Lthiopin.

WORED NEIGHBOLURS—Uh-oferalives, credit  wnions
comprnrtitn, deeelopment, ﬂ;u'.lrrJI )Jraifm.'ﬁan aud agricuiture.
Jls N. Pertland Avenoe, (klahoma City, Okla-
homa 73112, U.N.A,

Caompited o ecdited Dy M, Hodda, Bxeentive l)lI‘ELIOF AT LA (Bnddia) Published by the Appropriate

Technology Development Assoriation, {Ladia),

Candhi Bhawan, Lucknow and Prioted  an the

Lnckenow T’:llﬁmlullg House, Luicknow,




10

1.

: Me:'nber's of the Executive Commiitee

of the

Appropriate Technology Development Association -

Dr. Ram Das
A K. Karan
AL K. Garg

M. M. Hoda

V. 5, Mathur

Devendra Kumar

hid Akram

“Prof. S. M. Mohsin

Hanuman Prasad

Radhakrishna

Bhagwant Singh

Chairman
Vice-Chairman

Director (Projects) &
‘Treasurer

Executive Director

Member

LE]
L]

»

HE S

A-28, Fricnds CDIO“Y: |
New Delhi-110 014
Gandhi Bhawan,
Lucknow

C-10/1, River Bank
Golony, Lucknow

Gandhi Bhawan,
Lucknow

P-20, Green Park
Extension,

New Delhi

Magan Sangrahalaya,
Wardha-442 001

A-2489, Netaji Nagar
New Delhi

Parulaman, Bhanwar-
pokhar, Patna-4

Qrgandsation of the

. Rural Poor,

Vill : Kusumih Kalan,
Dist. Ghazipur

Gandhi Peace Fouudation,
291-223, Deen Dayal
Upadhyaya Marg,

New Delhi-110 002

5, Tilak Marg,
Lucknow




