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Animal power

• Been in use since many centuries
– Transportation, farming, water lifting, etc

• Our focus
– For what purposes are animal powered 

systems used?
– Can we improve the efficiencies of these 

systems?
– Can we apply elsewhere the ideas behind 

animal powered systems?



• Persian Wheel, 1814, Saharanpur, India: Painted by Seeta
Ram for Lord Moira

• Oxen rotate a vertical wheel slung with a chain of buckets
• Water Watts (2.7 x water volume m3/hr x drawing depth m)
• Humans 2-25WW, Donkeys 50-100WW, Oxen 100-200WW)



• Play pump: The modern version
• Positive displacement pump to lift water

• Pumps up to 1,400 liters 
of water per hour at 16 
rpm from a depth of 40 
meters

• 151 WW



Choice depends upon scenario



• Sugarcane crusher

Seminole Indians, Florida, 1880,

2in gap between rollers � 50% efficiency

Bangladesh, 50 kg cane per hour

India, 200 kg cane per hour, 60% efficiency. 

Domestic hand driven crusher has
capacity of 70 kg cane per hour



• Grain grinder
– Pompeii murals, 80 AD
– Grain falls on a perforated metal plate. Conical stone grinds the 

grain
– Performance not known
– Other mechanisms for grinding or threshing?



• Animal treadmills!!! Not in use anymore

Pitt’s endless chain and cogband, 

groundhog threshing,1834

Churn power, dog treadmill, 1880



• Animal driven saw

Moves a reciprocating saw In this example, saw was actually driven 

by falling water

Low rev, high torque

Flywheel to store kinetic energy

Operated until 1948



• Animal powered portable sawing equipment?
– Wokabout Somil, Papua New Guinea
– Gasoline powered
– Transport sawmill to a forest along a road, convert logs to lumber
– Max length of logs = 6.5m, well dimensioned lumber is produced

Blades mounted at 90o to each other to
produce planks



• Animal power for desalination, The Hindu, June 12th, 2003
• http://www.hinduonnet.com/seta/2003/06/12/stories/2003061200080200.htm

• Desalination system in rural Gujarat to produce drinking 
water from salty groundwater

• Reverse osmosis
• 500 liters of water per hour
• Capex = Rs. 250,000, Opex = Rs. 7 per liter



• And of course, farming
– India: 55% of agricultural land is ploughed by draught animals, 

20% by tractors

Best angle of pull for a

given depth and soil

type?



Observations
• Many uses, still in use in many places
• Low revolutions, high torque rotary motion 

produced by animal movements is translated 
into some kind of mechanical energy

• More efficient than human power
• Appropriate, intermediate technology

• But why don’t we hear of animal power other 
than for tilling farm land?

• Why do we want electrical or fossil-fuel energy 
all the time for agro-processing, water-lifting, etc? 



Draught animal usage

• Bhopal, Allahabad
– Tillage: 66-88%
– Sowing: 10-20%
– Transport: 11-14%

• Ludhiana
– Transport: 98%

• Rewari
– Tillage: 44%
– Sowing: 18%
– Transport: 38%

• Draughts animals is most areas are used only for 
farming and transportation. Can be used for other 
purposes as well



Issues
• Cost of food, shelter, etc for the animals
• Cost for the purchase of crossbreeds that are 

stronger
• Local availability of suitable implements and low-

cost machinery
• Local availability of technical knowledge to 

improve efficiencies
• Ethical and cultural reservations on animal use

• Many of these issues are similar to those 
responsible for the poor diffusion of intermediate 
technologies



Solutions

• Offset cost of animal upkeep with other products, 
such as milk or biogas

• Animal rental programs when animals are not in 
use

• Credit services for purchase of animals and 
equipment

• Commercialization of animal power technologies, 
and training for use of these technologies
– Honeybee Network
– Development Alternatives

• Consideration of animal health and comfort



Detailed instrumentation for choice 
of animals

• Other factors: climate, availability, behavior

Cost of feeding and
maintenance

MJ / Rs

Camels: 0.56
Ox: 0.26

Buffalo: 0.27

Donkeys: 0.3



Local knowledge and experience 
for choice of animals



Find good work-rest schedules



Appropriate design for comfort

Double harness is more efficient and
comfortable

Three pad collar

Double yoke harness
for humpless bullocks



An idea: Customizable assembly kits?

• Most part of the transmission system is the same
• Categorized based on type of animal, desired 

mechanical movement, etc
• Locally manufactured, or obtained from recycled 

automotive parts

Torque converter



Conclusions
• Commercialization of technology is important
• Systems should be customizable to suit local 

requirements
• People should be trained in the principles behind 

such systems so that they can tinker away
• We can think about

– Improving existing systems: Efficiency, comfort, robustness
– Innovating on the ideas: Play pump, falling water to 

operate saw
– Using the ideas elsewhere: 

animal driven power generator �
– Specifications for assembly kits



Fuel too expensive: Bullock cart carrying scooter!

http://www.hindu.com/2005/06/29/stories/2005062905510400.htm
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Other agro-processing machinery


