Annexure-I

RECOMMENDED LOW COST RURAL TECHNOLOGIES FOR EMPLOYMENT AND SUSTAINABLE DEVELOPMENT 

Following are the details of the recommended low cost rural technologies identified and recommended for intervention under BADP in the study blocks to kick off the process of employment and income generating activities (the details of technologies are based on CSIR Rural Technology Compendium, 1995):
1. Mini Rice Mill: It is a simple, compact, mini rice mill, which can handle 400-500 kg paddy per hr with an installed power of 15 HP. The mill gives 2-4% extra rice yield for raw paddy and less brokens as compared to huller mills. The bran is also entirely free from husk. The degree of polish can be adjusted as desired. The mill has the salient features of a modern rice mill. It consists of a vibratory cleaner for cleaning paddy, a centrifugal sheller for dehusking, a husk aspirator, paddy separator to separate paddy and brown rice and huller to polish the brown rice. Paddy separated is fed back to the sheller for shelling, while brown rice goes for polishing. Cone/emery/friction polisher can be used in place of huller to further reduce the rice breakage during polishing. Due to the compactness of the paddy separator, it is possible to arrange all units one below the other in a streamlined configuration for gravity flow of material. The bran and husk obtained in this mill are pure. The space required for this mill is small i.e 1m width X 2m depth X 3.5m height. With the use of this system, yield from 100 kg parboiled or raw paddy is 65.5 total rice, 0.5 kg brokens, 7.7 kg bran and 95.98% recovery of potential oil. The oil content in the bran is 22% and 18% respectively in parboiled and raw paddy. 

2. Mini Grain Mill: Coarse grains and millets such as maize jowar, bajra, ragi are generally used by the economically weaker sections. These cereals and millets contain the non-edible fibrous husk/bran to the extent of 8-15%. By minimal refining, these can be made tasty, easily digestible, without reducing much of the nutritional factors. To suit the cottage scale operation especially in a rural environment, a simple mini grain mill has been developed with a capacity to process 250 kg grain per day. It costs about Rs. 45,000(as in 1994). By this mill, not only the coarse grains, but also wheat can be refined. In a single step the refined suji and flour are obtained from wheat/maize/jowar/bajra/ragi and other grains. In this mill, the simple chakki machine has been modified suitably to have arrangements for water mixing, sieving and aspiration. The refined product obtained can be used for the preparation of chapati, upma, idli, dosa, kesaribhath etc. Husk/bran and brokens are obtained as by-products. 
3. Pulse Dehusking: This simple pulse dehusking machine can be used by small scale pulse processors for dehusking and splitting of dals. Since the unit is hand operated, it can be used in remote villages and provide self-employment. This hand operated pulse dehusking machine works on the principle of abrasion. It can process 60-70 kg preconditioned (cleaned, water-soaked and sun dried)legumes in an hour. The machine gives 70-75% dehusking in one pass and 95-99% in two passes with a yield of 70-75% dal forbengalgram and tur pulses, as compared to 45-50% of dal through traditional chakki. The product is comparable to mill produced dals but produced at a lower cost. The unit fitted with ½ HP motor, costs about Rs. 9,000 and can process 150-200 kg dal/hr. 
4. Home Scale Oil Expeller-cum-Paddy Dehusker: This simple machine named ‘Grihashree’, overcomes day-to-day household drudgery of rural women. It is used for dehusking of paddy as well as for extraction of oil from the oilseeds at domestic level. The machine consists of 2 units mounted on the same base working from a common drive. One unit is used for dehusking of paddy and the other for extraction of oil from mustard, rye, sesame, etc. It works on ½ HP motor and can also be run manually. The operation, maintenance, cleaning and reassemble is easy. The capacity is 18 kg  rice/hr or 900 ml oil/hr by motorised unit. The manually operated unit yields 3 kg rice/hr or 125 ml oil/hr. It can be fabricated at an approximate cost of Rs. 10,000.      
5. Parboiling of Paddy: There are many advantages in parboiling. It reduces grain breakage during milling, greatly improves the vitamins and nutrient contents in the polished rice grain, increases the oil content in the bran, enhances the cooking and eating quality of the rice and reduces insect infestation during storage. In the traditional parboiling process, paddy is soaked in water for 3 days, steamed and dried. It has serious drawbacks such as production of foul odour due to fermentation during the prolonged soaking period and also loss of dry matter. The development process aims at elimination of unwanted odour and reduction in soaking period in addition to 0.5-1% higher yield of head rice.  There are two methods viz. dry heat and hot soak. In the dry heat method, paddy is soaked overnight in warm water in cement tanks. The water is drained off and the soaked paddy is fed continuously into a roaster at a known temperature for a short time. This roasted paddy is dried in a yard and milled as usual. The hot soak method involves overnight soaking of the cleaned paddy in hot water. It is steamed and dried. Although a batch process, it can be made semi-continuous by using a number of tanks and staggering their operations. The plant can be located in paddy growing areas. As the demand for parboiled rice is increasing, there is a potential for establishing units in the tiny sector in rural and semi-urban areas.   
6. Accelerated Again of New Paddy: The new rice has poor cooking quality and fetches low value. It has to be stored for atleast 3-4 months for again resulting in extra expenditure on warehousing as well as delayed returns. An accelerated process is now available that cures the fresh paddy in a short time and generates desirable cooking characteristics of old rice. The paddy is steamed for short time and kept hot for 2 hours followed by drying in the shade. The process improves the cooking quality as well as head yields and also makes stable lipase-free bran. The cured rice contains more thiamine and has better storage quality. An average skilled person can adopts this process for setting up a unit in tiny sector. 
7. Rice Flakes: The traditional method of preparing rice flakes (Poha or chiwra) consists of soaking the paddy in water, sand-roasting and flaking. This results in low yields, excessive breakage during the final stage of flaking and contamination with husk/sand particles. An improved process, batch as well as continuous, is now available for making rice flakes, which overcomes the drawbacks of the traditional method. It consists of soaking the paddy in hot water, roasting, shelling, polishing and finally flaking in a machine. A number of small/tiny scale units are coming up for mechanized production this item. 
8. Papad Making : Papad is a popular food item in India. Though traditionally confined to the household, Papad making in recent years has developed into a cottage and small-scale industry. With the use of a simple leg/hand operated Papad press costing about Rs. 3,000 (as in 1994), around 500 Papad of uniform size can be made in an hour. 
9. Bakery Products: Bakery occupies an important place in the food processing sector. Despite the advent of semi-automatic and automatic bread lines as well as biscuit plants, a sizeable cross section of the population still prefers fresh cottage bread. With a growing population and higher nutritional standards as well as demand for fresh ready-to-eat foods, the market for bakery items has also in creased considerable. A bakery unit can be set up in urban, semi-urban as well as rural areas. 
10. Food Toffees: Fruit toffee is a highly nutritious products as compared to sugar boiled confectionery. It is made from pulp of mango and other fruits along with certain ingredients. Small and cottage scale manufacture of fruit toffee provides potential avenues for self employment in the area where the fruits are available. Although fruit toffees are being made in the organized sector, there exists a vast potential for cottage scale production also. 
11. Fruit Bars: Fruits bar is a concentrated fruit product meant for ready consumption. It has a good shelf life. Any variety of pulpy fruits, e.g. mango, guava, papaya, banana, apple etc. single or in combination can be used for manufacture. Fruit bars are becoming increasingly popular due to good shelf life, taste, flavour and texture. The product is well accepted in the market. 
12. Improved Method for Mango Ripening : Mangoes are generally harvested when full matured but green. The conventional method of ripening in hay has disadvantage like long ripening time, excessive handling and high degree of spoilage due to stem-end rot. The spoilage during ripening period is reported to be as high as 25 to 30%.  In order to improve upon the ripening method, a simple technique has been worked out. It consists of dipping the fully matured but green mangoes in hot water at 52+2( C for 5 minutes, draining and keeping at room temperature till adhering surface water evaporates. Fruits are then packed in ventilated boxes/crates. No hay or then packing material is needed. The ripening generally starts on 6th day of treatment and is completed on 12th day. The operation can be made continuous in fruit processing factories where large quantities of mangoes are handled. The technique has presently been standardized for Alphonso variety. The hot water treatment is found to reduce the spoilage to the extent of 50% and also helps in uniform ripening of fruits. The colour development in the flesh is better than conventionally ripened fruits. 
13. Pickles and Chutneys: Pickles and Chutneys have a great importance in the Indian menu and have now become essential items in any feast and lunch. Pickling of fruits and vegetables is an old art. A large variety of these items are made in Indian homes. However, the taste and method of preparation varies. The basic method is salt curing of fruits and vegetables, acidifying, addition of vinegar/oil and the spices. The market for pickles and chutneys is no the ever increasing side. The process of production is simple and requires low investment   
14. Instant Pickles: The traditional pickles making involves elaborate and time consuming process. A new concept has been worked out for making an instant pickle mix of lime and mango, which can easily be reconstituted into a tasty pickle by the simple addition of oil and water. The dry mix has the features of convenience, better keeping quality, relatively low cost of production reduced packaging and transportation cost. The ever expanding market for pickles, both in domestic and export sectors can be exploited by adopting suitable market strategies. The process is simple and consists of the selection of fully matured commodities for pickling, washing and cutting, bring curing at optimal conditions, drying brine curing at optimal condition drying, addition of dry spice mixes and packing in units packages. 
15. Potato Flour: Many ready-to-eat products are prepared from potato. Units based on potato products can easily be established in rural areas and the market can be exploited in urban and semi-urban centres. Potato flour, granules and mash are sued in the preparation of instant foods, soups etc. as binding materials and also for preparing kheer, tikki, chops, pakoda, cutlets, stuffed parotha, kofta and other products. Production of potato flour can be taken up easily using indigenous equipments. The process involves peeling of potato, cutting, pre-treatment with salt and permitted preservatives, soaking, granulating and drying. The dried product is ground and packed. The flour obtained by the process can be easily reconstituted with boiling water to get the mashed potato and used for making a variety of products.    
16. Potato Chips: Potatoes are grown extensively in the northern region of India. During the glut season, growers do not get remunerative prices. Therefore, it is advisable to utilize the surplus produce by preparing potato chips under hygienic conditions. The product based on developed sun drying technology, is superior to the conventional one both in colour and quality. The process is simple and can be easily adopted at rural level. 
17. Potato Wafers: One of the most widely consumed snack items from potato is fried potato (wafers). For production of good quality wafers, the sugar content of potato should be low. Usually cold stored potatoes have a high sugar content. In such cases, a modified but simple methodology is to be adopted to get good quality chips. The main consumption of potato wafers is in the urban area, especially in hotels, restaurants, canteens, parties etc. Though bulk manufacturers have recently comp up in the country, cottage and homescale units do hold considerable scope for local markets. 
18. Mushrooms : Mushrooms are fruit bodies of fungi grow abundantly in the open fields, mead marsh edges, farm yards etc. some wild rooms are poisonous and narcotic but there about 2000 edible species too. Guchhi (chella esculanta) and Dhingri (Pleurotus) collected from the wild and are the most mushroom and finding a pride of place on the platter. Technologies have been developed for commercial cultivation of mushrooms under controlled conditions. These are safe and readily available for the market. In India, mainly 3 species, viz. White button or European (Agaricus bisporus), Dhingri or Oyster (Pleurotus sajor caju) and Paddy straw or chinese (Volvariella volvacca) are preferred for commercial cultivation. White buttons account for nearly 90% of mushroom production. It is a temperature variety cultivated on compost, the optimum temperature for growth is 15-18(C and it takes 30-35 days for the mushrooms to pop up. Dhingri is a subtropical variety cultivated on cereals and unfermented wet straw, the optimum temperature for growth is 18-30(C and the first flush appears in 20 days. Paddy straw mushroom is a tropical variety cultivated on rice straw, the optimum temperature for growth being above 30(C and the mushrooms appear from 11th day onwards. Mushrooms are rich sources of early digestible protein and minerals, besides being low in calories and almost fat-free. They contain ergosterol, which is converted into Vitamin D by human body. Profitable mushroom cultivation can be taken up in the rural areas where agor-wastes are easily available. Its cultivation can provide gainful employment to women and weaker sections of society. Investment required is very low. Mushrooms are highly perishable. The unmarketable surplus of fresh produce can be preserved and processed into value added products conversion into pickles, soup and ketchup in small scale processing units near the site of production. 
19. Beverages: Pulpy fruits like  bannan, guava, apple, mango, jackfruit, cashew apple into liquid fruits by using pectin enzymes. The ready-to-serve beverages are both refreshing and thirst quenching. The liquid fruits can be used as natural alternative to synthetic beverage. They can be suitable diluted, blended with other juices and carbonated as soft drinks. The process involves pulping of fruit, warming to a desired temperature, cooling and enzyme treatment under optimum conditions. The treated juice is stored at low temperature for 2-3 days filtered, bottled and pasturized. 
20. Sugarcane Beverage: Sugarcane juice is a nutritious product containing natural sugars, minerals and organic acids. At present the juice is extracts by street vendors in an unhygienic way. Further, it cannot be stored even for couple for hours as it deteriorates fast. Sugarcane being available in plenty, it can be utilized for making hygienically prepared and processed beverage. This product has a good market potential. Small units can easily be started in rural areas and the products can be sold in semi urban and urban areas. The process is simple and consists of crushing, clarification and filtration to obtain a clear beverage with addition of permitted preservatives at suitable level and then bottling. 
21. Honey Based Beverage: Naturally honey has been one of the man’s earliest foods. It is consumed as such, stored by bottling/canning. It is also used in Ayurvedic medicines and pharmaceutical preparations. Due to its pleasant aroma and flavour, it is being used for the production of various delicious beverages. Ready-to-serve honey-based beverages are consumed for quenching thirst and for instant energy. As a natural ingredient with good taste and flavour, it can find ready market. 
22. Modern Oil Expeller: A double chamber modern oil expeller of 10 tpd capacity has been developed. It provides 5.8% residual oil in mustard cake in one-go crushing, as compared to 7.5% in 4 successive crushings achieved in conventional single chamber expeller of 825 mm X 150 mm dia size. The quality of oil conforms to BIS specification and the mustard cake is bright green without any discolouration. One expeller yields 50 tens extra oil in a year which otherwise is retained in the cake. Durability of wearing components of barrel chamber ensures long spells of continuous run. About a 10 week life is ensured for worm & cage bar assemblies in comparison to 3 weeks life in the conventional oil expeller assemblies. The operation is trouble-free due to better construction material of the components and their metallurgical control, automatic pressure feed, lubrication of gears & bearings etc. The plant requires less space for installation. 
23. Mustard Powder: Indian is one of the major producer of mustard and rapeseed. Mustard seeds are mainly used for the extraction of edible oil. The seeds are also used at homes for flavour and pungency. A pasty product obtained from mustard, salt and vinegar is very popular in many countries. Mustard powder is used as a condiment in pickles, meat and salad dressings. Indian black mustard seed having good flavour and pungency is reported to have a export potential. The present method used by the industry has many operational problems. Further, the recovery is low. A technology has been developed for processing mustard powder in rural areas with optimal product recovery of right quality. The process involves grading, conditioning, drying, splitting and duhusking. The mixture of husk and the cotyledons are screened and classified to individual fractions. These are then ground to the desired fineness using triple roller mill and packed. 
24. Protein Chewy Candy: Protein Chewy Candy is similar to milk chocolates. In these products, the milk solids are replaced partially or fully by the vegetable protein isolate or edible equality soya or groundnut flour. This chewy candy is nutritious and contains about 12-16% protein. It is a good protein supplement especially for children and the aged. The protein chewy candy has the market potential, as the case of hard boiled sugar candies, chocolates and other confections. The manufacturing units can be established in selected rural areas. The required raw materials are the edible quality soya flour or groundnut or protein isolate, liquid glucose, condensed milk, vanaspati, flour, colour and packaging materials.   
25. Low Cost Preservation of Eggs: Poultry farming is becoming an increasing popular venture. In order to enhance the shelf life of eggs and to tap for flung markets, a simple process is now available. The eggs are coated with a oil formulation whereby the shelf life is increased from the normal 5-6 days during summers to well over 10-12 days 38(C, 4 weeks at 25(C-30(C, 12 weeks at 13( and 24 weeks at 7(C. Sprayer and paper filter pads are needed for treating eggs with this coasting oil. The process of making egg coating oil involves mixing the stipulated quantities of chemicals with oil in a drum fitted with an immersion heater, connected to a thermostat. There is a wide scope for a small units providing this service at nominal cost. A simple instrument has also been devised for evaluating the egg quality.  
26. Poultry Dressing: Due to the rapid growth in broiler production in India and consumer requirements, the hygienic dressings, packing and distribution of poultry meat have become a necessity. This helps the poultry farmer in marketing the produce in a better way and also ensure a clean and hygiene product in convenient form. Further, it has the advantage of utilizing the waste. Poultry dressing units may be established in rural areas with sufficient infrastructural facilities and assured sanitation. The processing involves antemortem inspection, slaughtering, scalding, defeathering, singeing, evisceration and cutting. The carcass is washed, packed and chilled in crushed ice for further storage. The marketing of dressed chicken is done in fresh, chilled or frozen from. It may also be feasible to market in cut up portions like half chicken, drumstick, thigh, back breast and wing. The equipments needed for tiny scale poultry processing plant are killing cones with bleeding trough, scalder, plucker, wash tank with over flow, chopping block, eviscerating table, chilling tanks, draining rack with spackles, packaging table, cutting knives, singer, balances, ice crusher and deep freezer. 
27. Cattle and Poultry Feed: Cattle and Poultry feed are the mixtures of various ingredients like, maize, rice bran, oil cakes, molasses, fish meal, etc. The composition can be varied depending on the availability of various raw materials. Balanced feed is essential for proper growth of cattle and chicks. By 2000 AD, the annual requirement of concentrated feed in India is estimated to be 82 Mt. The growing demand has to be met by setting up a number of tiny units in the villages. 
28. Cattle Licks:  Salt is as much a dietic necessity for cattle as for the human beings. The cattle meet this requirement by licking the salt. A technology is now available to prepare plain as well as mineralized salt blocks. Mineralized salt blocks containing essential nutrients, trace elements like cobalt, zinc, iron, copper, manganese and iodine help in maintaining the health of cattle by regulating metabolism and other physiological activities. This supplement also helps to increase the milk production in the milch cattle. The process being very simple and the availability of raw material being easy, it is an attractive project for manufacture at small scale.  
29. Fish Meal: Fish meal is a concentrated form of proteins, minerals, vitamin B and other nutrients which help in the growth of animal body. Fish meal is gradually replacing the use of cereals in the poultry feed formulations. As a result the demand for the product is increasing steadily. A sizeable proportion is also being exported; especially to the countries is west Europe and Japan. Fish meal is produced from low grade marine fish usually classified as trash or ‘C’ class fish. Fishery wastes are also blended with the low grade fish. The meal is being produced mostly using crude methods of sundering. Cottage scale units can be set up with production capacity of 50 kg of fishmeal per day using 250 kg low grade fish. The process consists of washing, cutting, cooking, pressing, drying and powdering using a hand operated grinder. The operation is simple and even an unskilled worker can operate it. 
30. Fish Pickle: Pickling is one of the oldest methods of food preservation. It has largely remained as a household art in India. Commercial exploitation of this art has now made possible with the advent of modern technology. The fish pickle has an emulsion consistency and contains fried fish in an aqueous medium of acid, salt spices condiments and sugar. A covering oil is used in the bottled product. The pickles have a shelf-life of over one year at room temperature. Inexpensive varieties of fish, shark, jew fish or any other fleshy variety and fresh water catfish can be used. Viable cottage scale units can be set up with production capacity of 50 kg/day, working 100 days/annum. 
31. Convenience Fish foods: The thermal processed fish products are made from small bony fish to soften the bones, improve the flavour and retain 100% yield of dressed fish. Thermal processed fish is further processed into following thawing the frozen product:

(a)  Breaded fish it is a snack food intended for households, restaurants and institutional feeding. The fish sticks/fingers are served after frying without thawing the frozen product.

(b) Frozen curry: it is a ready-to-use product. The curry is used after thawing alongwith rice, chapati or bread.

Both products can be stored in frozen condition upto 1 years. This process makes use of small, inexpensive and under-utilized varieties of fish and hence upgrades their utility. The products are new as commercial items in Indian market.  

32. Insulated Basket for Fish Transportation: It is a common trade practice to pack fish in the conventional bamboo baskets at the landing centre for further despatch to different inland markets. But the time these baskets reach the wholesaler or retailers, the quality of the fish deteriorates. In order to improve such practice, an insulated drip-proof bamboo container has been designed with a capacity to hold 25-35 kg of fish for packing and transportation to distant markets. This insulated bamboo baskets system improves the storage life of fish and maintains the original quality. The container being drip-proof has better sanitation. The insulated fish basket is reusable and has been designed to endure at least 6 trips. It can be made by village basket weavers and would find more use in remote areas. It can generate employment in rural areas. 

33. Paddy-cum-Shrimp Culture: Shrimp production from paddy fields is traditionally practiced in low lying coastal plains. Using modern scientific principles and aquaculture based on ecobiology, an improved technology of paddy-cum-shrimp culture has been developed. The improvisation of traditional practice calls for high stocking density of 20 prawns for m2 and short-term culture of Penaeus indicus in paddy fields. The groundnut oil cake is used as feed. The improved technology increases the yield of prawn from 800 kg to 1750 kg/ha per yr and helps to fetch two harvests of prawn in a year.  
34. Quail Farming: Commonly know as Bater, its meat is highly cherished as a table delicacy. Since the hunting of wild quail is prohibited, farming of Japanese quail has opened up new vistas in poultry production and as a remunerative rural activity. The required inputs are locally available in a village. The quails are good source of egg, meat and for sport. The litter as well as battery system of brooding and rearing can be employed. 
35. Pest-proofing of Jute Bags: In order to prevent loss of food grains due to insects and pests during storage, a pesticide formulation is sprayed onto the outer surface of the empty gunny bag before storing the food grains. A pest proofing machine is used for spraying. This technique prevents the entry of pests into the gunny bags and assures long and safe storage of food grains. The production of pest proofed jute bags can be started in a village and a unit can employ 4-5 persons. 

36. Paddy Thresher: In India paddy grains are mostly threshed manually or by use of animal power. It is a slow and drudgerous process. A low cost manual/power operated simple thresher has been developed. The power operated unit working on ½ HP motor can thresh 300 kg grain/hr costs about Rs. 6,600. The manual unit operated by 2 persons, has capacity of 100 kg grain/hr and costs about Rs. 2,500 (as in 1994). This novel machine is presently being propagated by Orissa Govt. and has proven very popular. 
37. Paddy Thresher-cum-Winnower: This machine threshes the paddy as well as separates the grains with 98% efficiency. The heavy grains, medium ones, straw and dust are separated. The machine consists of a rotary drum mounted with spikes. As the drum rotates at 800 rpm the paddy coming in contact with the spikes is threshed. The winnower attachment consists of a blower, wind box and the hopper. The upper air jet fluidises the mixture of grains, straw and dust while the lower jet penetrates through the cloud and effects separation of the components based on density gradation principle. The machine works on 1HP motor and has the capacity to thresh 300 kg paddy/hr winnow 1500 kg/hr. The machine is presently being propagated in Orissa at subsidized price of Rs. 10,000.     

38. Tanning of Hides and Skins: Conventionally the rural tanners use the pit or bag method for tanning, which is drudgerous, time consuming and results in low productivity. A simple manually operated drum system for rural tanning has been developed for tanning of hides and skins with a capacity to tan 2 hides or 20 skins in a batch. This technique has been well accepted in rural tanning operation. It has many advantages e.g. conventional wooden drum is replaced by fiber Reinforced Plastic (FRP) material resulting in 60% weight reduction as compared to teakwood drum. FRP does not react with acid or alkali. FRP drum also facilities easy cleaning after processing operations unlike the conventional wooden drum wherein cleaning is often cumbersome. Maximum size is restricted to 90 cm dia X 60 cm width keeping in view the ease of mechanical operation.  
39. Curing/preservation of Hides and Skins: Common salt is traditionally used for curing/preservation of hides and skins which is the major pollutant in the tanneries. Improved method have been developed that use less amount of salt in admixture with certain biocides and thus restrict the growth bacteria to considerable extent. The biocide along can also be used as short term curing agent. Salt and biocide mixture or biocide alone applied to the flesh side of the hides/skins, which a subsequently piled in a store till taken to the tanneries. In an alternative method of preservation washed and trimmed hides/skins, after treat me with biocides, are biocides, are stored in the cooling chambers. This way, the use of salt is completely avoided an the hides are kept hides are kept preserved for long time.  
40. Carcass Utilisation: All tissues of the carcass including the effluents can be converted into quality raw materials or end products. This is achieved by adopting the simple and cost-effective biotechnological processing method. The utilization of fallen carcass comprises the collection of the carcass in a specially designed vehicle that ensures methodical collection and transportation of carcass at a low cost; flaying of the animal in a simplified manner; rendering meat in a meat mincer; anaerobic treatment of effluents; disposal and utilization of the effluents and composting/vermicomposting of the ruminal and intestinal contents.  The minced meat is utilized for making a number of useful products. It is converted into meat by drying in a pan or in a hot air dryer. Mincing helps in increased drying area resulting in faster drying. The mince is also mixed with other dry ingredients for conversion into pelleted poultry for fish feed. It can be used directly as wet feed for the pigs. With the use of a simple method involving 2 weeks treatment, wet feeding has become a realistic proposition. The water effluents, after anaerobic treatment, are used in sub-surface irrigation of nonroot crops e.g. citrus fruit coconut, banana, etc. This way the wash water, otherwise an environmental pollutant, gets treated and disposed off. In addition, it provides nutrients to the soil. The compost/vermicompost is used to raise ornamental plant/flowers to generate additional income in the form of cut flower trade. This approach also helps in keeping the environment clean, healthy and green. An economically viable project has been specially developed for rural regions to process1/2 tpd raw material. 
41. New Shoe Designs: Conceptual designs are assisted with Gait Analysis and pattern generation through 2D CAD styling and grading system. The entrepreneurs can get graded pattern with skiving and stitch marking etc., out of a large selection of designs. 
42. Improved Machines and Tools for Leather Artisans: The improved tools help in reduction of drudgery, improvements in productivity and quality as well as additional value earnings for the leather products. A number of simple machines and tools have been developed for different leather processing operations by the artisan. Use of improved tools has been demonstrated and these have been well accepted by the artisans. 
43. Bricks Moulding: Over the past several years, the building bricks industry has been facing an acute shortage of skilled moulders. The industry has to mostly depend upon unskilled moulders resulting in non-uniform quality of bricks.  A simple hand moulding table has been developed that moulds bricks in an accurate share and size. This can be operated by any worker with an average skill. The table is fitted with a mould and also provided with table is fitted with a mould and also provided with movable ms bottom plate. The clay, kneaded with water, similar as in the case of conventional ground moulded bricks, is fed into the could and the brick is ejected by pressing down the pedal. The simple gadget can mould 1,000-1,500 bricks in a day. Uniformly shaped bricks thus produced, can be evenly set inside the kiln to facilitate uniform burning with efficient utilization of fuel. Improved dimensional accuracy of burnt bricks also facilitates perfection in masonry construction and savings in mortar consumption. 
44. Brick Manufacture-Semi Mechanized: To meet the large demand for bricks, a fully indigenous brick making machine has been developed, which brings in semi-mechanization within the reach of a common brick manufacturer. With in the reach of a common brick manufacturer. With the use of this extrusion machine, a small scale unit can produce 2,500 wire cut bricks of 225 X 112.5 X 75 mm size in an hr. It can also produce other forms of clay units useful for flooring and roofing purpose. An automatic reel cutter and a high draught brick kiln is used in conjunction with this machine. 
45. Clay Roofing Tiles: Mangalore-pattern clay roofing tiles are interlocking type with ribs and lugs to rest on battens. These are quite popular in the coastal states. Production of such tiles from alluvial soil could not be undertaken earlier because of its poor work ability and silty nature. The tiles manufactured in southern states from red and block soils shows heavy drying loss, warped surface, high porosity, low flexural strength and crooked alignment when laid on the roof. A process is now available for the manufacture of these tiles from alluvial, red and black soils in small-scale sector.The tiles possess uniform texture, colour and a good finish. Tests carried out in accordance with IS specifications have shows that the breaking load of these tiles is 110-190 kg for AA class and 90-110 kg for A class, while water absorption is 12-14% and 14-16% respectively. 
46. Straw Board: Straw Board is made from partially cooked straw, bagasse, grass or their mixture. If a single stock is used, the product is called ‘Plain straw board’. In case a mixture of different stocks, the board is called ‘Liner board’. A straw board usually consists of several layers laid one over the other to form a thick sheet. Straw Boards are widely used for folding cartons, light weight boxes etc. which are used as packaging material in food products, pharmaceuticals, soaps, detergents, footwear, textiles, hardware etc. It is used for book binding and file making. 
47. Sisal Fiber-Cement Corrugated Roofing Sheets: This is a low cost alternative roofing material that can be produced by using Sisal plant fiber. Sisal fibers are cut into small pieces, treated and mixed in cement sand matrix. The fiber-cement mix is spread over flat sheet and then placed over a corrugate mould and pressed. The sheets are demoulded and cured cured for 14 days. This way the sheets get hardened and develop adequate strength. The process require about 1,000 1 water for manufacture of 200 sheets per day and a 50 HP power. The machine and equipment required for its manufacture include fiber cutting machine, fiber treatment mixer, moulds, gantry, crane, hydraulic press and trimming equipment.  
48. Clay Pipes: Stoneware pies mostly used in irrigation, drainage and sewer systems are costly and require firing at high temperatures. An excellent low cost pipe can be produced from clay after proper treatment. Its quality compares well with asbestos-cement or a stoneware pipe. A manually operated vertical clay pipe-making machine has been developed, which can be handled by the skilled or semi-skilled potters in rural areas. In an hour the machine produces 10 pipes of (a) 95 mm dia X 1 m length (b) 150 mm dia X .75m length. The admixtures of varying compositions. The optimum firing temperature for crushing strength of 960 kg per 30m length and water absorption 10-12%. The material conforms to BS 1196-1976.  
49. Ferrocement Doors: Ferrocement Doors shutter is a revolutionary concept. It brings down the cost of joinery. These doors are strong, durable, termite resistant and less prone to fire and weathering. There is no rotting, warping and swelling. These are monolithic and provide better dimensional stability. The door shutters are ideally suited for school buildings, site offices and other low cost buildings, offering a saving a about 30-40% over conventional second class deodar wood shutters.  
50. Integrated Thin Wall and Column System: The cost o brick has been the main factor in the high cost of construction. The structural analysis has revealed that the type of load coming on the walls in low cost houses can permit reduction of wall thickness to the bare minimum i.e. 11.5cm. A system is developed to reduce the consumption of brick, cement and steel. Here half brick (11.5cm) thick walls are built in situ along with 23 X 23 cm columns. The roof is built by suing the prefab brick panel system. It may be made more comfortable by adding sundried brick wall inside for thermal insulation. The system has been adopted in the construction of 4100EWS houses at NOIDA and Ghaziabad, 249 Harijan houses in district of Ghazipur and Haridwar (U.P.) and is proposed to be adopted in 1.15 lakh Nirbal Varg houses in U.P.   
51. Non-erodible Mud Plaster: The mud plaster over walls gets eroded during rains and necessitates costly repairs. This can be made non-erodible by use of bitumen cutback emulsion containing mixture of hot bitumen and kerosene oil. It is plugged with mud mortar and wheat/rice straw. This mortar is applied on mud wall surface in the thickness of 12 mm. One or two coats of mud-cowdung slurry (gobri) with cut back are applied after the plaster is dry. The plaster enhances the durability of mud wall and reduces the maintenance cost. 
52. Plinth Protection of Mud Walls: The lower portion of mud wall gets eroded during rains due to direct striking of splashing water or water flowing in streets. This causes sudden collapse of the houses. A new method of providing 11.5 cm thick burnt brick wall in cement of lime mortar upto 75 cm height provides protection of such walls to withstand rain and the flood.  
53. Fire Retardant Thatch Roofing: The thatch roof made by the traditional method is generally loose and deteriorates fast. Spread of fire in such roofs is also very fast. In the new method of making fire retardant thatch roof, the thatching material is pressed between two mats made of spite bamboo having spacing of 20 cm both ways. The length of bamboo mat is kept equal to of the room but its width depends on the length of thatching material available. The two bamboo mats are tied together with the help binding wires after putting the thatch in between the two. The worker applies his body weight and jerk while tightening the wire to press the thatch. These panels are then laid over the supporting structure with proper overlap. The roof is finished with non-erodible mud plaster to make it fire-retardant and water repellent. 
54. Low Cost Latrines: Disposal of human waste is a big problem in rural areas. The underground sewerage system septic tank requires high initial cost and maintenance. Further, the water requirement of conventional flushing system is very high while the water supply is scarce in most of the village. Leaching pit type latrine with hard flushing seal is found most appropriate and economical for rural areas. Two pits are used alternative. One pits is connected at a time while the other is closed for anaerobic decomposition of night soil. A distance of 1 m is recommended between 2 leaching pits to avoid seepage of water from one to the other. Optimum diameter and depth for circular leaching pits should be 1.07 m & 1.22 users over a period of 5 years. 
55. Fishing Hook: The process of manufacturing fishing hooks employed by the artisans is based on primitive heat treatment and finishing techniques. The studies revealed that use of substandard material, non-uniform heat treatment and lack of quality control were responsible for the poor product quality. The entire process of hook manufacture has been revamped consisting of selection of material quality, hardening, tempering and better geometrical configurations. The equipments required are jig and fixture, hardening furnace, electro-deposition unit. The quality of improved fishing hooks compares favorably with that produced in Japan Norway and Korea. 
56. Pottery Craft: The rural pottery craft is facing a crisis on account of technology obsolescence and shrinking market. The redclay pottery products like pitcher, kunda, planter tableware flower vase and other novelty items are in great demand in rural as well as urban areas. The improved involves the use of kiln working on wood, coal or electricity. The pottery items are glazed for quality/value addition. The required equipment are sieves, ball mills, up-draft kiln, jigger jolly and frug mill.
57. Rope, Sutli, Ban Making: The rope has a variety of uses in everyday life and is made from different types of fibers like jute, flax, hemp, coir, and pineapple. The rope is usually made in village through a manual process in a laborious manner. In order to eliminate the drudgery to provide employment opportunities and to enhance the earning capacity, a simple universal fiber yarn machine using easily available sewing machine parts and bicycle components has been developed. The machine can be operated by sitting on a stool by simple pedaling as in a table model sewing machine. Its maintenance is easy. A person can produce 5-8kg of rope per day by using the machine as against 500-700 g by the manual methods in vogue. The machine is also effectively used to manufacture yarns like Sutli, Ban, etc. out of Sabai grass and other fibers.  
58. Sericulture from Leaf to cloth: Silk is the queen of textile, much in demand for the manufacture of garments, parachute components, fishing lines, elastic webs, insulation coils, racing car tyres and in chemical industries. India is the second largest producer of silks, next only to China. Out of 4 important silk varieties viz. Mulberry, Tassar, Muga and Eri, Mulberry silk ranks on top with regard to quantity and quality. There is a good scope for further development of this industry though adoption of holistic approach, from leaf to cloth, as a cooperative venture in rural areas. It consists of: (i) cultivation of mulberry on waste and unutilized lands with improved varieties on scientific lines (ii) rearing of silkworms to produce quality cocoons and higher yield through use of silk enhancer phytoecodysone (iii) silk reeling and spinning from cocoons to produce quality yarn and spun silk and (iv) silk weaving; all within the village. The cut, insect damaged and waste cocoons need not be discarded. There is a simple process to degum these and convert into spun milk yarn. 
59. Fur Garments from Sheep/Goat Rabbit Skins: Fur items like caps, purses, satchels, jackets, stoles, coats, wall hangings and foot rug are highly fascinating and expensive too. These items have been traditionally produced in Jammu &  Kashmir and Himachal Pradesh, sustaining a large number of local artisans as also meeting the tourist demand. As consequence of the recent restrictions on processing of conventional fur skins, the artisans engaged in this activity have to took for alternative jobs. A simple fur processing technology has been developed to produce value added fur goods from the skins of sheep, goat and rabbits available as slaughter house by-products. These items are produced at a cost substantially lower than conventional fur goods. The existing artisan skills can well be upgraded in this profitable venture. 
60. Ornamental Fish Rearing and Aquarium: The fascinating world of the colourful aquatic life has attracted people since age old times. Fish aquarium brings home the joy of a new pet into the family. It does not require much space and is not expensive to maintain. Aquarium is a part of elegant interior décor in modern homes.  Rearing of fresh tropical ornamental fishes is done in plastic or cement tanks. These are placed in glass aquarium. It is a remunerative cottage scale industry in the rural areas.   
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