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The Origins Of Mechanised Farming


Farming is one of the oldest of human industries, and it is equally one of the most important. Along with the securing of shelter and water, the finding of food is one of the basic requirements for existence, and human ingenuity has given us agriculture to ensure that growing populations have been fed.


The earliest roots of farming can be traced back to around 10,000 years ago, to settlements in the Fertile Crescent stretching from Israel to Turkey. In one such settlement, at Catal Hüyük in present-day Turkey, there is evidence of people taking wild seeds from plants such as wheat, barley and legumes and using them for food – and also for planting for the following year. Before the development of agriculture, humans had lived by hunting animals, fishing and gathering plants from the wild.


Around this time, people started to settle down in fixed communities, and they began to domesticate animals: first cattle, then sheep, pigs and goats. These were the humble beginnings of the agricultural revolution.


Despite being invented at around the same time in several parts of the planet, it took many thousands of years for agriculture to spread to other areas of the world. It did not reach Britain until around 4000 BC, but in all that time farming methods barely changed and remained very primitive. At first, crude implements were fashioned out of tree branches or from animal jawbones, horns and antlers. Then, around 4000 BC, animals, particularly oxen and donkeys, were introduced to help pull ploughs.


It is during the rise of the great civilisations of the Egyptians, Greeks, Romans and Sumerians that we see the true beginnings of mechanised farming. On drawings on ancient clay tablets found in Mesopotamia – present-day Iraq, Turkey and Syria – we can see the use of a wheel depicted on farm carts drawn by oxen. Yet it took many hundreds of years before use of the wheel spread, owing to the fact that there were no roads as we know them today.
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The domestication of oxen provided mankind with the pulling power necessary to develop the plough. The Romans continued to use the same methods of farming that they had used for centuries, but they did introduce the ard, a two-oxen plough, to Britain during their occupation.


This early form of plough consisted of a frame holding a vertical wooden stick that was dragged through the topsoil. This piece of equipment is still used in many parts of the world. The ard breaks up a strip of land directly along the ploughed path, which can then be planted. Fields are often cross-ploughed at right angles, and this tends to lead to squarish fields, often referred to as Celtic fields.


In Britain, from the Romans, through the Saxon era to the Middle Ages, the majority of people made their living by farming and raising herds of animals. Farming practices were still very crude and primitive by today’s standards, however.


Throughout the Middle Ages, all manner and types of ploughs were built to till the land ready for the hand sowing of such seeds as emmer and einkorn wheat. Incidentally, early British law required every ploughman to make his own plough, and no one was entitled to use one unless they had constructed it himself.


The mechanisation of agriculture is considered to have truly begun with the invention of the seed drill by Jethro Tull in 1701. This piece of equipment, along with the Enclosures Acts of the 18th and 19th centuries, revolutionised farming.


Before the first Enclosures Act, around half of all Britain’s farms were using the open-field system to grow crops, a system that had been used since the Middle Ages and had always provided sufficient food for the British population. Under this system, a typical village would have three or four fields around it – with each villager having thin strips of land in each field – and a piece of common land that anyone could use.
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An old horse drawn plough. Credit Jean-Pol Grandmont


By 1770, landowners were forcing enclosures and enclosing the separate strips of land into one farm, so the land was henceforth held and farmed by individuals rather than by the community. As the 18th and 19th centuries progressed, and as more and more enclosures took place, the face of farming and the British countryside began to change, with fields getting larger and larger.


This encouraged land owners to experiment with new farming techniques. Farmers could now invest in new machinery for use on their land, work in one area and not waste time walking between strips of land.


By the middle of the 19th century, Britain’s population had grown to around 22 million people. Industrial towns and factories had developed rapidly and industrial workers no longer had the time nor the space to grow their own food. They needed to be fed. Britain’s agriculture was about to change; the tractor was about to be invented.


There are few inventions in history that have changed the landscape like the modern tractor. Nowadays it is perhaps the most recognisable vehicle in the countryside.
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The boiler on an old steam tractor




Steam Power


Experimentation with steam power began in the first century AD, when Hero of Alexandria developed the aeolipile, a primitive form of steam engine that consisted of a hollow sphere mounted below a water kettle. A fire beneath the kettle turned the water into steam, which travelled through pipes to the sphere. Two L-shaped tubes on opposite sides of the sphere allowed the gas to escape and in so doing gave a thrust to the sphere that caused it to spin.


The aeolipile was the first device known to have transformed steam into rotary motion. But although the machine was sophisticated, we need to move on to the early 17th century to find experimentation with real practical uses for steam.


Giambattista Della Porta succeeded in constructing a steam pump that was capable of raising water. His work was copied by the Frenchman Salomon de Caus, who is often erroneously credited as the inventor of the steam engine.


But the first commercially successful atmospheric steam engine was patented by the British inventor Captain Thomas Savery, who designed a machine with no pistons and no moving parts except for the taps for raising water. Savery took out a patent in 1698, calling his machine The Miner’s Friend. His patent was adapted by Thomas Newcomen, who had much more success with his engine.


Both machines from Savery and Newcomen were used in the mining industry, but in the world of agriculture, the pace of development was growing. Steam traction engines became more refined and although they were originally built as small road locomotives and were generally used to provide power to drive equipment such as threshing machines, they did become a practical proposition for farm use.


Thomas Aveling, born in Ely, Cambridgeshire has become known as the father of traction engines. In 1856, he set up an agricultural repair business and produced a steam plough by modifying a Clayton and Shuttleworth portable engine, which had to be hauled from job to job by horses, into a self-propelled one by fitting a long driving chain between the crankshaft and the rear axle.


In 1861, Aveling started building steam engines to his own designs and then, wanting to expand, he joined forces with Richard Thomas Porter and formed the Aveling and Porter Company. Ultimately this company produced more machines than all the other British manufacturers combined.


Early traction engines, also known as steam tractors, are what we nowadays would refer to as showman’s vehicles. But these early machines did pave the way for steam-powered machinery to be used on farms.


At first, farmers were sceptical about the new machinery. Although it could do the work of many men and horses, few farmers could afford to buy the equipment and many were concerned about the effect the weight of the heavy machines would have on the soil. In addition, it was often thought that to avoid the wheels of the new-fangled machine running over already ploughed ground, a team of horses would be needed to finish off the job anyway.
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Newcomen’s Atmospheric Steam Engine




Steam Oddities


During the early days of tractor design, there were some very innovative inventions, most of which fell by the wayside and were never seen again. One of the most unique was the invention by the French army engineer Nicholas Cugnot who built a steam powered military tractor in 1769. This was the first machine designed for haulage although it could allegedly carry four people. It had three wheels, was capable of speeds of up to 4mph and had the impressive look of a kettle and the stability of a drunken person. The machine still exists and can be seen in the National Academy of Arts and Métiers in Paris where it has been since 1800.


Another odd design was James Boydell’s steam tractor which he fitted with snow shoes. The idea was to enable the machine to operate on soft or snowy ground. Basically Boydell fitted a series of hinged boards around the rims of the tractor wheels. These acted in a similar way to skis and spread the weight of the machine. Boydell was Canadian but he successfully sold his idea to the British Army who used the machines in the Crimean War. Many of the machines were also exported to such far flung places as South America and Australia.


Oliver Evans was an American inventor, in fact he was a serial inventor and one of his madder ideas was the Orukuter Amphiboles. Put simply this was a steam amphibian tractor. Evans had been hired by the city of Philadelphia to build a dredger. Unfortunately his workshop was inland as well as miles from the dredging site. Evans’s solution was to build an enormous combination that consisted of a car like structure together with a form of steam boat which he drove to the river that required dredging. There in 1804 it began its assigned work. The Orukuter Amphiboles was a complete failure as it was a mechanical disaster. It was broken up and sold and the world had to wait another hundred years for a true amphibious vehicle.


The Pedestrian Roadside Digger is an apt name for one of Thomas Darby’s inventions. Around 1879, he built a light traction engine that travelled broadside across fields on steam powered feet! The first version that was built had six feet and the second one had eight. This enabled it to walk over the fields. Unfortunately it had a tendency to jump and so wasn’t a complete success. All the same it did get exported and there is evidence that one worked the prairies of Canada.
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