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Conversion Table


The following information is offered to help readers who may be too young to remember the imperial days of pounds, shillings and pence, hundredweights, gallons and yards. In this book, the gallon, hundredweight (cwt), ton and horsepower (hp) measurements are based on UK units rather than the US equivalents.


1 gallon = 4.6 litres
1 inch = 25.4 mm
1 foot = 300 mm
1 yard = 910 mm
1 acre = 0.4 hectare
1 pound = 0.45 kg
1 hundredweight = 50.9 kg
1 ton = 1,016 kg
1 horsepower = 746 watts
1 shilling = 5 pence
£1 = 20 shillings


All historic monetary values are given in the original pounds sterling figure that applied at the time. As a guide, in 1930, £1 was worth approximately $5 USD; in 2000, £1 was worth around $2 USD.










Introduction


By referencing over one hundred different makes of farm tractor, Seventy Years of Farm Tractors traces the evolution of the tractor from the starting handles and pan seats of the 1930s to the 21st century four-wheel drive tractor with an air-conditioned cab and a computer-management system. Since then tractor engines have become even more powerful. Change-on-the-move transmissions and satellite navigation systems are now in widespread use, and tractor manufacturers are looking forward to the age of the driverless tractor.


There were about 30,000 tractors on British farms in the early 1930s and this number had risen to just over 261,000 by 1948. Although there were considerably fewer farms and farm workers in 2000 compared with the 1930s, the tractor population had grown to well in excess of 500,000 and most farms had more tractors than people to drive them.


Harry Ferguson’s hydraulic system sparked a revolution in power farming at the end of World War Two, but even then many of the tractors made in the 1920s and 1930s were still giving sterling service. It was not unusual in the late 1940s to see a threshing contractor hauling his drum and elevator from farm to farm with a steam traction engine. Horses were still a major source of farm power and tractors were little more than mechanical horses with a drawbar to pull trailed implements, a belt pulley to drive a stationary baler or chaff cutter and a power take-off shaft to drive a binder or a potato digger. The average power of farm tractors in the late 1940s, when there were still many holdings of less than 20 acres, was only 25 hp. Small ride-on tractors with engines producing 10 hp or less were replacing the horse on some holdings and their contribution to the mechanization of small farms has been recognized in this book.


The UK tractor population had passed the 360,000 mark in 1960 and although most of the best-known names in the tractor world were still in business some were destined to disappear within the next twenty years. Average tractor power was approaching 65 hp in 1960, when models in the 45–95 hp bracket accounted for more than 90 per cent of total sales. Four-wheel drive tractors were becoming popular and with most manufacturers building their own four-wheel drive models by the late 1970s the earlier activities of County Commercial Cars when Roadless Traction came to an end.


More than half of the new tractors sold to British farmers in 1985 had four-wheel drive, with a similar percentage in the 80–100 hp bracket. The change to four-wheel drive increased at a fast pace and by the early 1990s 85 per cent of new tractors over 40 hp had four-wheel drive. Almost 20,000 new tractors were registered for the first time in 1997, when the average tractor power was just over 110 hp. By the turn of the century in-cab computers were monitoring and controlling the engine and transmission, managing headland turns, measuring the area drilled or sprayed and even diagnosing engine faults.


From time to time farming magazines provide their readers with basic details and prices of tractors and farm machinery. A magazine published in 1958 listed twenty-six different manufacturers and eighty-six models of wheeled and crawler tractors, but fifty years later there were eighteen different manufacturers and 290 models of wheeled and crawler tractors over 50 hp on the British market.




Where registered trade names are given they have only been used to identify a particular system of machine. Dates and periods of production are mainly taken from manufacturers’ literature, and even here conflicting information can be found. In some circumstances tractors were stockpiled and sold for considerable periods after production ceased. In other cases new models were introduced to the farming public many months before they went into quantity production. Most of the photographs in this book are from my own collection or from early sales literature but I am also grateful to Stuart Gibbard for reading the manuscript and for the loan of photographs, which I have acknowledged in the captions.


Brian Bell


Suffolk 2020









Chapter 1


Early Days





The first gasoline-engined motorcar was built in Germany in 1885, and it is generally accepted that a tractor with an internal combustion engine was made in America in 1889. The British-made Hornsby-Akroyd oil-engined tractor did not appear until 1896. Early tractors, especially those of North American origin, looked like and weighed almost as much as a steam engine. They were well suited to belt work but most were generally too heavy for fieldwork.


British engineers, including Dan Albone and H.P. Saunderson, had developed smaller and more mobile oil-engined tractors at the beginning of the twentieth century. Dan Albone, who owned a bicycle repair business at Biggleswade, built a lighter and more compact tractor that might one day replace the horse. The first tricycle-wheeled Ivel was demonstrated to farmers in 1902. Albone formed Ivel Agricultural Motors, and the first Ivel-built tractor was sold in 1903. It had a forward and reverse gear, and the driver’s seat was conveniently placed, at least in the winter, by the side of the 30 gallon water tank used to cool the 22 hp twin-cylinder horizontally opposed gasoline engine. The 1908 Saunderson Model F, made at Bedford, had a twin-cylinder kerosene engine and a three forward and one reverse gearbox with a top speed of 6 mph. Marshalls of Gainsborough, Albone with his Ivel, and Saunderson were some of the more important British tractor makers in the early years of the twentieth century, when Britain was the world’s leading tractor exporter. The first Marshall tractor had a 30–35 hp twin-cylinder kerosene engine and a three forward and one reverse gearbox with a top speed of 6 mph. Later models were known as the Colonial.
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1. The Ivel with a 22 hp twin-cylinder gasoline engine was named after a river in Bedfordshire.







The history of Case, Caterpillar, John Deere, International Harvester, Massey-Harris and other North American tractor pioneers dates back to the 1890s and early 1900s. International Harvester, formed when a group of harvest machinery manufacturers merged in 1902, made its first friction-drive Gasoline Traction Engines in 1906. Other International Harvester tractors, many of them partly disguised as traction engines, appeared before the 4½ ton Mogul 12–25, which was launched in 1912. It had a twin-cylinder radiator-cooled horizontally opposed engine that started on gasoline and switched to kerosene when it was hot, a two forward speed and one reverse gearbox with a top speed of 4 mph and the luxury of a cab. The popular one forward and one reverse gear Mogul 8–16 with single-cylinder hopper-cooled engine, suitable for small farms, appeared in 1914 and the twin-cylinder Titan 10–20 with two forward gears and one reverse gear was added in 1915. Both tractors had a chain drive to the rear wheels and a belt pulley. The single-cylinder Mogul 10–20, also with two forward gears and one reverse gear and roller chain final drive, was added in 1916. The Mogul had a muslin cloth over the engine air intake to catch dust, and the Titan had a sheep’s wool dust catcher. Mogul tractors were made in Chicago and Titans in Milwaukee.
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2. The seat ana steenng wheel were offset on the International Harvester Titan.
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3. The radiator was behind the engine on the International Junior 8–16, which weighed a relatively light 1½ tons.
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4. The Walsh & Clark Victoria plowing engine with a twin-cylinder horizontally opposed engine appeared in 1915. The fuel tank, shaped like a steam engine boiler, held enough kerosene for four days’ work.





McCormick dealers sold the Mogul to American farmers and Deering dealers marketed the Titan. The first Mogul arrived in the UK in 1915, followed by the Titan in 1916, and some were included in the 6,000 or so tractors imported by the British Ministry of Munitions to help boost food production during World War One. More powerful models were added, but when the more modern-looking International 8–16 was launched in 1917 time was running out for the Mogul and the Titan. The Chicago-built Junior 8–16 with a four-cylinder overhead-valve gasoline or kerosene engine had three forward and one reverse gear, a multi-plate clutch, a band brake, an exposed roller chain drive to the rear axle and coil spring suspension on the front axle.


Cable plowing with a steam engine at each side of a field using a balance plow was common practice in the early 1900s. With the growing popularity of the internal combustion engine, John Fowler & Co. introduced a kerosene-engined tractor for cable plowing in 1911, and the Walsh & Clark plowing engine appeared in 1912. Both looked like steam engines with a cable-winding drum, presumably in an attempt to attract farmers still using steam power. The cable drum on the Walsh & Clarke Victoria held about 450 yards of 1½ in diameter steel rope and a pair of these engines plowed 7–10 acres in a day.


Farm tractors in the early years of the twentieth century were little more than mechanical horses used to pull implements, and their steel wheels limited the top speed to a few miles per hour. A belt pulley, used on steam engines to drive threshing machines and other stationary farmyard equipment, was standard equipment on most tractors by the early 1900s. In 1918 the International Harvester Junior 8–16 was one of the first tractors to have a power take-off shaft. A mechanical power lift appeared in 1927 and the Caterpillar 60 crawler, introduced in 1931, was the first tractor with a full diesel engine. Low-pressure pneumatic tires replaced the steel wheels on an Allis-Chalmers Model 

U in 1932 and the Minneapolis-Moline UDLX Comfort Tractor of 1938 had the added luxury of an enclosed cab with a radio, heater and windscreen wiper.
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5. A Hercules engine was used for the Fordson Model F tractor until 1918, when it was replaced with an engine designed and built by the Ford Motor Co.





Fordson tractors date back to 1905 when Henry Ford made an experimental tractor based on a Model B car. Several more tractors, also developed from Ford cars, including the Eros conversion of a Model T car, appeared over the next ten years. Some had a Henry Ford & Son nameplate, although later models were badged as Fordsons. The first Fordson Model F tractors were made at Dearborn in Michigan between 1917 and 1920, when production was transferred the short distance to Rouge River. The Model F, also made at Cork between 1919 and 1922, was the world’s first mass-produced tractor. The Ministry of Munitions imported about 6,000 tractors with four-cylinder Hercules engines, made by Ford at Dearborn in 1917–18, to help boost British food production. Known as MOM tractors, they remained the property of the Ministry of Munitions but were leased to farmers, who were able to buy them after the end of the war. The first Model F tractors also had a Hercules side-valve engine but later models had a Ford power unit with trembler coil ignition and a water wash air cleaner, which developed 23 hp when running on gasoline and 20 hp on kerosene. Trembler coil ignition, also used for early Ford cars, was not very reliable in cold weather. An electric current was generated by a system of magnets on the flywheel, which rotated close to a series of fixed primary coils. The generated current was then passed into the trembler coils, increasing the voltage and delivering it to the sparking plugs. The moving parts of the engine splashed oil around the cylinder block, and small scoops on the bearing caps lubricated the big end and main bearings. Failure to maintain the correct oil level in the sump was asking for trouble and standing the tractor on a slope with the engine running could starve the front or back big end and main white metal bearings of oil. The Model F’s multi-plate clutch, which ran in oil, also served as a brake and the three forward and one reverse gearbox transmitted power through worm and wheel reduction gears to the steel wheels. An industrial version of the Model F with solid rubber tires appeared in 1923.


The Fordson Model N, which replaced the Model F in 1929, was made in Cork until production was transferred to the new Fordson factory in Dagenham 

in 1933. The Model N, still with a water wash air cleaner, was painted blue. The paintwork was changed to orange in 1937, and from 1939 the tractors were green, perhaps in an attempt to provide some camouflage during the war years.


There were four versions of the Model N. The standard tractor had steel wheels and the later land utility model had pneumatic tires. A tricycle-wheeled rowcrop model and the industrial version completed the range. The Model N, better known as the Fordson Standard, cost £156 in 1931 but the price was reduced by £21 in 1936 to promote sales during the years of farm depression. The reduced-price Model N on cleated steel rear wheels cost less than a team of three horses, and when plowing at a rate of half an acre in an hour the tractor was said to do the work of eight horses. The Fordson E27N (the E referring to England) replaced the Model N in 1945.


The Caterpillar Tractor Company of Illinois was formed when the Holt Manufacturing Co., which had already registered the Caterpillar name, joined forces with the C.L. Best Tractor Co. in 1925. Benjamin Holt had introduced the first practical steam-powered tracklayer in 1904, followed by a gasoline-engined model in 1906, while Daniel Best was making oil-engined tracklayers in 1910. The Caterpillar Best Sixty with a four-cylinder engine and two-speed transmission, which developed 59 hp at the drawbar, and the 25 belt hp Caterpillar 2 Ton launched as the Holt T-35 in 1921, were in production when Holt and Best merged their companies.


Jerome Increase Case founded the J.I. Case Threshing Machine Co. at Racine in Wisconsin to manufacture steam engines and threshing machines in 1842. By 1886 Case was the world’s largest steam engine manufacturer. The first Case tractors were made in 1892 and an improved model appeared in 1895 but little more was heard of them until the introduction of the first transverse-engined Case Crossmount 10–20 in 1915. The tricycle-wheeled tractor had three differentsized wheels and normally only the left-hand rear wheel was used to propel the tractor. The first four-wheel Crossmount tractors appeared in 1916 and within three years the Crossmount 10–18, 15–27 and 20–40, with the model numbers denoting the horsepower available at the drawbar and belt pulley, were in production at Wisconsin. The 12–20 and 18–32 replaced the 10–18 and 15–27 in 1924 and the 25–45 superseded the 22–40 in the same year. These tractors became known as the Case Model A, K and T in 1927. The Case Model L and Model C with in-line engines replaced the Crossmount tractors in 1929.




[image: Illustration]


6. The rear wheels could be moved in or out on the tricycle-wheeled Fordson Model N’s rear axle.





The Associated Manufacturers Co. (Amanco), formed in America in 1906, opened a British subsidiary in London in 1912 to import stationary engines. It became the UK distributor for Case tractors in 1924 and sold Case Crossmount tractors from its premises. The tractors, adorned with the American Civil War bald eagle badge first used on Case steam engines in the mid-1860s, were painted green and red until 1923; then the paintwork was changed to grey and flambeau red in 1939.


Having completed an engineering apprenticeship in 1836 the young John Deere opened a blacksmith’s business in the small town of Grand Detour, Illinois. He made his first steel plow there in 1837 and had 

added cultivators and corn planters when he opened a new factory at Moline in Illinois in 1859. The famous leaping deer trademark appeared in 1876. The founder died in 1886 and the company showed little interest in tractors until they acquired the Waterloo Gasoline Engine Co. of Iowa in 1918. Founded by John Froehlich, the Waterloo Gasoline Engine Co. made its first tractor in 1896 and the kerosene-engined Waterloo Boy Model R, with one forward and one reverse gear, appeared in 1915. The improved Waterloo Boy Model N, with a 12–25 hp twin-cylinder engine and two forward gears and one reverse gear, was introduced in 1917. Harry Ferguson, who became the Belfast agent for Waterloo Boy tractors in 1915, sold the red and green tractor as the Overtime Model N. Associated Manufacturers was the Overtime importers for the UK.
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7. The Case Crossmount 12–20 had a transverse engine, a cone clutch, two forward gears and one gear in reverse. This particular tractor caused a problem for the owner while driving round the ring at an agricultural show.





John Deere built the green and yellow Waterloo Boy Model N until 1923 when the 15–27 hp John Deere Model D with a horizontal twin-cylinder engine, a two-speed gearbox and roller chain final drive was introduced. North America was the main market for the Model D but a considerable number were sold in Europe between the two world wars with many still in use in the late 1940s. F.A. Standen in Ely and H. Leverton in Spalding were selling the green and yellow tractors in the UK in 1935 when John Deere introduced the improved 24–37 hp Model D with a three-speed gearbox. An even more powerful Model D rated at 30–38 hp, which appeared in 1940, was made until 1953. Tractor horsepower figures at the time denoted drawbar and belt hp, in that order. The John Deere Model C rowcrop tractor launched in 1927 was a serious competitor for the International Farmall F. The 19–25 hp Model C had front and rear power take-off shafts, a belt pulley and a pedal-operated mechanical power lift for the toolbar. The Model C, re-badged as the John 

Deere GP in 1928, was advertised as ‘a two-plow tractor of standard design that plants and cultivates three rows at a time’. The first diesel tractors with the leaping deer badge appeared in 1949, but twin-cylinder water-cooled gasoline and vaporizing oil engines provided the power for most John Deere wheeled tractors until the late 1950s.
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8. The Moline Universal Motor Plow had an articulated steering system.





Tractor manufacturers were experimenting with four-wheel drive tractors and motor plows in the early 1900s. The 18 hp Moline Universal Motor Plow made at Illinois in 1914 was the first to have an articulated steering system. Allis-Chalmers, Crawley, Fowler and Ransomes all made similar self-propelled motor plows at the time. Fowler’s Rein Drive motor plow was driven in the same way as a horse. The reins were used from a seat at the rear of the motor plow to engage drive, change gear and steer the machine. The Boon motor plow, exhibited by Ransomes at the 1920 Royal Show, had a twin-cylinder 18–20 hp kerosene engine, a two forward and one reverse gearbox and a two-furrow plow. The Boon was later sold by Eagle Engineering in Warwick. Minimal cultivations were already possible in the early 1920s, when the ‘Once Over’ tillage system appeared in America. Basically a two-furrow motor plow with a four-cylinder 25 hp kerosene engine, it had a vertical shredding rotor above each mouldboard, leaving the soil ready for the drill.


The 65 brake hp and 40 drawbar hp 8 plow Twin City 40, introduced by the Minneapolis Steel & Machinery Co. in Minnesota in 1912, was at the opposite end of the power scale. Popular with prairie farmers in America and Canada the Twin City 40 had a water-cooled gasoline or kerosene engine and a single forward gear with a top speed of 2 mph.
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9. The 8-pLow Twin City 40–65, introduced in 1912, weighed 13½ tons. It had a four-cylinder gasoline/kerosene engine and the gasoline tank held 10 gallons.





Massey-Harris, which had previously sold tractors designed by the Parrett and Wallis companies, introduced the 25 hp four-wheel drive General Purpose tractor in 1930. Made for six years, the Massey-Harris GP, as it was known, had two forward gears and one reverse gear, and its pivoting rear axle improved traction on uneven ground. Crawler tractor development owed much to the military tank. Benjamin Holt and Daniel Best were among the leading tracklayer pioneers in America in 1910. Clayton & Shuttleworth, which held a similar position in Britain, introduced a crawler with clutch and brake steering in 1918, and within ten years the International Harvester Co. was making the 10–20 TracTracTor crawler in America.


Diesel engines were gradually coming into use in the early 1900s but it was another twenty years before they were considered suitable for farm tractors. The Lanz single-cylinder two-stroke semi-diesel Bulldog tractor was an early leader in this field. Meanwhile, a few kerosene-engined models, including the Clayton Crawler and Peterbro’ wheeled tractors, were gradually replacing the horse in the UK. The 35 hp Clayton crawler introduced by Clayton & Shuttleworth in 1916 had a Dorman kerosene engine, two forward gears and one reverse gear and a steering wheel instead of the more usual steering levers. Peter Brotherhood at Peterborough introduced the 30–35 hp Peterbro’ tractor with a four-cylinder kerosene engine, a cone clutch and a two forward and one reverse gearbox in 1920, for which it was awarded a bronze medal at that year’s Tractor Trials in Lincoln. The engine was unusual in that some of the exhaust gases were passed to the carburetor to heat up the ingoing air as it was drawn into the cylinders.


Thirty-two tractors from North America, Britain, France, Germany, Hungary, Ireland and Sweden took part in the World Tractor Trials held in Oxfordshire in 1930. The North American entry included Case International Harvester and Massey-Harris wheeled tractors along with five crawlers from the 10–14 hp Caterpillar Ten to the 50–60 hp Caterpillar Sixty. Germany was represented by the 14–20 hp Mercedes-Benz diesel, a 15–30 hp Lanz Bulldog and the 35–45 hp Linke tracklayer. The French contingent included two Austin tractors with a 12½–20 hp gasoline engine and an 11–15 hp model with a kerosene engine, together 

with the Citroen-Kegresse and four-wheel drive Latil haulage tractors with four-cylinder gasoline engines. The Irish entry, a Fordson Model N, suffered from a cracked cylinder block and was withdrawn from the event. The semi-diesel 20–30 hp HSCS from Hungary and two Swedish Munktell tractors also took part in the Tractor Trials. British entries included wheeled and Roadless crawler versions of the Rushton, a single-cylinder Marshall and a two-cylinder diesel-engined McLaren entered by J.H. McLaren at Leeds. The Peterbro’, Blackstone and Aveling & Porter tractors entered by members of the Agricultural & General Engineers Ltd completed the list. The tractors were put through a series of drawbar, belt and field tests with plows and cultivators. A comprehensive report detailed the performance of each tractor, including fuel consumption, maximum belt and drawbar horsepower and the fuel cost per 100 horsepower hours of work. Fuel at the time cost 4p for a gallon of kerosene, 7p for gasoline and 2½p for diesel.
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10. The Massey-Harris General Purpose, introduced in 1930, was one of the first practical designs for a four-wheel drive tractor.
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11. The Lanz Bulldog tractor had a hot bulb semi-diesel engine.
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12. The spade tugs on the Peterbro’ steel wheels could be replaced with optional rubber pads for road haulage work.
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13. The Saunderson Universal tractor with a twin-cylinder kerosene engine—another of the tractors taking part in the 1920 Lincoln Tractor Trials—plowed three-quarters of an acre in one hour.





Garretts of Leiston, famous for its steam engines, introduced a wheeled tractor in 1930, and a Garrett crawler with Roadless rubber-jointed tracks was added in 1931. Sales literature explains that the wheeled model, which was awarded a silver medal at the 1931 Royal Show, had a 38 hp Aveling & Porter four-cylinder diesel engine, three forward gears and one reverse gear, and 

a 20 gallon fuel tank. Garretts of Leiston was a member of the Agricultural & General Engineers (AGE) group and about twenty tractors had been made when the AGE group failed in 1932.
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14. The first Austin tractors were made in 1919.





Farmers still committed to their horses in the mid-1930s began to give serious thought to buying a tractor when an expert of the day suggested that ‘other than in exceptional circumstances a tractor should not exceed 15 hp at the drawbar’. Farmers who may not have understood the significance of drawbar horsepower were told that a 20 drawbar hp tractor should be able to plow about an acre per hour on stiff land when pulling four 12 in wide furrows 5–6 in deep at 3 mph. This was surely quite a feat, but in those days soil was compacted only by the horse’s hooves and the farmer’s boots.


The Austin tractor with a modified Austin 20 car engine was introduced by Sir Herbert Austin in 1919. It was made at Longbridge in Birmingham and to promote sales to French farmers he built a factory at Liancourt in France. It seems that the Austin was too expensive for British farmers when compared with the Fordson, and UK production ended in 1924. Austin tractors with more powerful gasoline/kerosene engines developing 25 drawbar hp were also made in France from 1921. They had a three forward and one reverse gearbox with a top speed of 3½ mph. Austin tractors taking part in the 1930 World Tractor Trials included 15 and 20 belt horsepower models with four-cylinder engines, three forward and one reverse gearboxes with a top speed of 3 mph and a belt pulley. Austin tractors with 25, 35 and 55 hp diesel engines, introduced at the 1933 Paris Show, were made in France until the late 1930s.


Arthur Clifford Howard built a self-propelled three-wheel rotary cultivator with a Morris twelve engine in Australia between 1926 and 1930, and the four-wheel Howard DH22 tractor was made there from 1928 until 1952. The Howard Auto Rotary Hoe 22 Model DH—to give the tractor its full name—had a 22 hp four-cylinder water-cooled overhead-valve kerosene engine, five forward gears and one reverse gear and a power take-off shaft.


International Harvester made rowcrop, plowing, orchard, industrial and fairway tractor variants of some models in the 1930s. The same four-cylinder 15–17 hp gasoline and kerosene engine and similar transmissions were, for example, used on the Farmall F-14 rowcrop version, the I-14 industrial model, the O-14 orchard tractor and the F-14 Fairway version for turf maintenance. Independent brakes made it easier to cultivate between rows of potatoes and root crops and Farmall tractors in the late 1920s had these brakes, which were operated by a system of cables from the steering linkage. The cable applied one of the rear wheel brakes when the driver turned the steering wheel to help him make sharp turns at the headland.




Ransomes, Sims & Jefferies made its first tractor with a 20 hp gasoline engine in 1903, and a cumbersome 35 hp model, which was about 18 ft long and 11 ft high and weighed 10 tons, appeared ten years later. The first MG garden cultivators were made in Ipswich in 1936, and Ransomes & Rapier, also in Ipswich, made crawler tractors for a while in the mid-1930s. The first one with a twin-cylinder 15 hp engine weighing a hefty 2 tons appeared in 1934, followed in the same year by the RT50. The RT50 had a four-cylinder 80 hp Dorman-Ricardo diesel engine, six forward gears and one reverse and Roadless rubber-jointed tracks that could plow 10 acres in a day with a six-furrow plow.


Most tractor manufacturers turned to armament production during World War Two but a considerable number of Fordson Model Ns, along with a few other makes, were also made during the conflict. Roadless Traction’s war effort included converting Fordson Model N tractors for the British Air Ministry. They were supplied with rubber-jointed full tracks and an extended fore-carriage, which not only turned the Model N into a half-track, but also added stability to tractors with a front-mounted crane or winch. With Europe at war, the British needed more tractors to boost home food production and the American Lend-Lease Act in 1941 enabled the USA to lend munitions and tractors to Britain and its allies. Repayments with 2 per cent interest were deferred until the end of hostilities when the sum was to be repaid over a period of fifty years. The Lend-Lease tractors, which included the Minneapolis Moline GTA, the International Harvester W6, Case and Oliver 80, were allocated by the local British War Agricultural Committees (War Ags).


There were approximately 30,000 tractors at work on British farms in the early 1930s, and by 1937 about one-third of the annual production of 18,000 farm tractors in Britain was exported. The UK tractor population had risen to about 57,500 tractors in 1939, when this total included 43,000 Fordsons, 10,000 International Harvester tractors and 1,000 Ferguson Model As, together with another 3,500 from Europe and America.
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15. A system of cables connected to the steering linkage operated the steering brakes on some mid-1930s McCormick Deering Farmall tractors.





Several new British manufacturers appeared in the immediate postwar period and between them they produced 58,000 farm tractors and 27,600 market garden tractors in 1947. The influence of American tractors was still strong in Britain, but David Brown, Ferguson, Fordson, Marshall and Nuffield soon gained ground in a marketplace where demand still exceeded supply. The 1948 Agricultural Machinery Census recorded a total of 261,180 tractors, including 14,800 tracklayers on British farms and 517,000 working horses, compared with 724,000 horses, in 1939.


The running costs of farm tractors have always been of interest to those who pay the bills. Statistics for a ten-year period from 1919 found that the average cost of running a tractor was £85.5s.5d per year or 2s.7d (12½p) per hour, and operating costs, with the tractor written off over ten years, were 3s 3½d (16½p) per hour. Other hourly costs included depreciation at 7¾d (3p), repairs and overhauls 5½ (2½p), fuel 1s.6d (7½p) and labor at 8½d (3½p).









Chapter 2


Allis-Chalmers—Dutra





Allis-Chalmers


The Allis-Chalmers Manufacturing Company was formed in 1901 when the American partnership of Fraser and Chalmers went into business with steam engine manufacturer Edwin Allen. The steel-wheeled 10–18 made at Milwaukee in Wisconsin in 1914 was the first Allis-Chalmers farm tractor. The model number indicated that 10–18’s opposed twin-cylinder kerosene engine developed 10 hp at the drawbar and 18 hp at the belt pulley. When the United Tractor & Equipment Co. of Chicago, which made the United tractor with a Continental side-valve engine in the 1920s, went out of business in 1932 the tractor became the Allis-Chalmers Model U. Allis-Chalmers later used its own overhead-valve four-cylinder kerosene engine for the 28–34 hp Model U with a four forward speed and one reverse gearbox and a hand-lever-operated hand brake. It had the distinction of being the first tractor to have pneumatic tires and from the mid-1940s electric starting and lights were optional for the Model U, which was made until 1950. Variants included the tricycle front-wheeled Allis-Chalmers Allcrop, later known as the Model UC rowcrop tractor. The ‘Hot-Rod’ Model U was used in America as a publicity stunt for tractor racing.


Allis-Chalmers opened a distribution depot at Totton near Southampton in 1936 and the 51 hp four-plow Model A was introduced in the same year. Weighing 4½ tons, the Model A had a 28 gallon fuel tank and a four forward and one reverse gearbox with a top speed of just under 10 mph. The mid-1940s range of Allis-Chalmers tractors included the A, B, C, U, WF models and the tricycle-wheeled WC rowcrop model. The Model B was launched in 1938 and the Model C—introduced to American farmers in 1940 with a 16 hp engine and hydraulic lift—had mid- and rear-mounted toolbars and adjustable wheel track settings. The first Model B tractors with a Waukesha side-valve gasoline/vaporizing oil engine had a high fixed front axle but this was soon replaced with the livelier 15.5 hp Allis-Chalmers BE overhead-valve engine and adjustable wheel track front axle. The tractor soon became popular in Britain and considerable numbers were imported from 1938, and later under the World War Two Lend-Lease programme. When Lend-Lease ended in 1942 British farmers had to wait until 1947 before they could to buy a new Allis-Chalmers Model B tractor. Between 1947 and 1949, Model B skid units with a more powerful 22 hp engine were shipped from America to Totton where they were fitted with electrical equipment, wheels and tires. The Model U wheeled tractor and the new 37.5 drawbar hp HD 5 crawler were also available in the UK.
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16. The Allis-Chalmers Model U was one of the first farm tractors to have pneumatic tires.
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17. Introduced in 1940 and made for the next ten years, the 16 hp Allis-Chalmers Model C was advertised as a two-row rowcrop tractor.





A few Allis-Chalmers Model G tool carriers, made in America between 1948 and 1955, were sold in the UK. It was a specialist rowcrop tractor with a rear-mounted 8 hp four-cylinder water-cooled Continental gasoline engine, a four-speed gearbox with a low first gear, adjustable wheel track and a mid-mounted tool frame. The tractor was advertised as ‘having enough power for a 12 inch plow and to pull trailed equipment from the rear drawbar’.


The Allis-Chalmers Manufacturing Co. at Totton bought the obsolete Sale-Tilney factory at Essendine in Lincolnshire in 1950 in order to make engines for the Model B, which was assembled at Totton. Output had peaked at about 1,000 tractors per year when production moved to Essendine where Allis-Chalmers also made All-Crop 60 combine harvesters and Roto-Balers. The English Model B had a 22 hp overhead-valve vaporizing engine, a three forward and one reverse gearbox with a top speed of 8 mph, independent brakes and adjustable wheel track. With its high ground clearance, narrow waist and manually operated mid- and rear-mounted fully floating toolbars the Model B was the ideal tractor for rowcrop work. Advertised as a ‘tractor with a two-minute toolbar’ it was claimed that the mid-mounted toolbar could be wheeled into position and attached or removed extremely quickly.


Lawrence Edwards & Co., based at Kidderminster, 

introduced the Hingley hydraulic three-point linkage conversion kit—priced at £25—for the Model B toolbar in 1949. This may well have prompted Allis-Chalmers to offer its own optional three-point linkage in 1951 when the basic tractor cost £335. Other extras included electric starting, an 8 in diameter belt pulley and power take-off. The last Model B tractors with an optional Perkins P3 diesel engine and four forward speed gearbox, were made in 1954. The same four-speed transmission and choice of a gasoline, vaporizing oil or Perkins P3 engine were used for the Allis-Chalmers D270 when it superseded the Model B in 1955. A live power take-off was the main improvement on the restyled D270. A 30 hp gasoline engine, 26 hp vaporizing oil engine or a 31 hp Perkins P3 were the options for the Allis-Chalmers D272 introduced in 1957. Electric starting, belt pulley, power take-off and hydraulic linkage were not included in the basic price of the gasoline and vaporizing oil tractors but an electric starter was included in the basic price of £514 for the diesel tractor. Specialist versions of the D272 included a narrow 3 ft 8 in high model for orchard work and a high-clearance rowcrop tractor with narrow tires.
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18. The American-built Allis-Chalmers Model G, made between 1948 and 1955, was powerful enough to pull a 12 in mouldboard plow at 3 mph.
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19. The Allis-Chalmers Model B with its Persian orange paintwork has a top speed of 8 mph.
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20. There was a choice of a four-cylinder gasoline or vaporizing oil engine or a three-cylinder Perkins P3 diesel engine for the Allis-Chalmers D272. Electric starting for the spark ignition engines, hydraulic linkage, power take-off, belt pulley and powershift rear wheels were included in a long list of extra equipment.
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21. The Allis-Chalmers ED40, with eight forward and two reverse gears, had a top speed of 13 mph.
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22. The model numbers of the Allis-Chalmers HD7, HD10 and HD14 crawlers were advertised as the number of furrows the tractor could pull, but this number of furrows probably did not apply on the heavier soils in the UK.





Sales literature for the ED40, launched at the 1960 Royal Smithfield Show, described it as ‘Today’s finest all-duty tractor... Handsome!... Versatile!... and Economical!’ The 37 hp ED40 (English Diesel 40) was the last British-built Allis-Chalmers tractor. It had an improved Standard 23C four-cylinder diesel engine that had previously been used for the Ferguson 35 tractor. The ED40 also had an eight forward and two reverse transmission with a top speed of 14.5 mph and a live category 1 and 2 hydraulic system with an engine-mounted hydraulic pump. The new Selective Weight Transfer hydraulic system was claimed to minimize wheelslip even in the worst possible conditions. Engine power was increased to 41 hp in 1963 when the improved Depthomatic hydraulics with top link sensing replaced the earlier weight transfer system. The last ED40 was made at Essendine in 1969 but the last tractors were not sold until 1971. Allis-Chalmers had acquired Jones Balers of Mold, in north Wales, in 1961 and when Bamfords of Uttoxeter bought Allis-Chalmers in 1971 a range of pick-up balers and haymaking machinery was marketed with either Bamford or Allis-Chalmers paintwork.


Allis-Chalmers’ wheeled tractor production continued in America. The 100 hp barrier was breached in 1963 with the launch of the 107 hp two-wheel drive D21, and a turbocharged version that was added in 1965 put the D21 past the 130 hp mark. Ten years later Allis-Chalmers was still making a range of 40 hp-plus tractors in America, but the 208 hp four-wheel drive Allis Chalmers 440 with a Cummins V8 power unit, launched in 1972, was made by the Steiger Tractor company in North Dakota.


Allis-Chalmers’ interest in crawler tractors began in 1928 with the purchase of the Monarch Tractor Company, based in Springfield, Illinois. The 31 hp Model M, made between 1933 and 1942, was the first Allis-Chalmers crawler. Based on the Model U wheeled tractor, the four-plow Model M tractor had the same the 32 hp Allis-Chalmers kerosene engine, four-speed transmission and a steering wheel instead of the more 

conventional levers to control the steering clutches. Derivatives of the Model M included the wide track WM crawler and an orchard model with shields over the tracks.


The HD series of crawler tractors introduced in 1940 were made for ten years. They included the HD7, HD10 and HD14 with three-, four- and six-cylinder supercharged GM Detroit two-stroke engines. The model numbers indicated the number of furrows the tractors could pull on American farmland, although this was not necessarily the case on heavy land farms in the UK. A number of HD crawlers were imported by the British War Agricultural Committee under the Lend-Lease programme. The 60 drawbar hp HD7 and 86 drawbar hp HD10 were plowing tractors, while the 127 drawbar hp HD14 was mainly used by the construction industry.


Advertisements for the HD5, introduced in 1948, explained that the new tractor, with a 37 hp two-stroke engine, five forward gears and one reverse gear, had fewer adjustments and greasing points than earlier models and attention with a grease gun was only required every 1,000 hours. The HD9 and HD15, which were more suited to civil engineering and construction work with their two-stroke engines and respective maximum drawbar hp rates of 72 and 109, replaced the HD7 and HD10 in 1951. New Allis-Chalmers crawlers with four-stroke engines and clutch and brake steering available in the UK in the late 1950s included the 66 hp HD6, the 99 hp HD11 and the 148 hp HD16. The HD6 cost £3,900 in 1959.


The Allis-Chalmers and Fiat construction divisions merged as Fiat-Allis at Essendine in 1974, and KHD bought the Allis-Chalmers farm machinery division in 1985. Fiat-Allis then became part of the new Allis-Gleaner Corporation (AGCO) in 1990. New AGCO Allis two- and four-wheel drive tractors launched in America in the early 1990s ranged from the 45–65 hp 5600 series to the 175 and 195 power take-off hp 9600 series with a powershift transmission and advanced computer technology in the cab.


Aveling-Marshall


The British Leyland Special Products Division adopted the Aveling-Marshall name when it bought the Marshall-Fowler business in 1968 and continued production of Marshall crawlers at the Britannia Works at Gainsborough in Lincolnshire. The Aveling side of the company started as the steam engine manufacturer Aveling & Porter in the mid-1800s, while Aveling-Barford, established in 1933 to make road rollers, was acquired by British Leyland in 1968.


The buttercup yellow Track Marshall 56, 75C and 90 crawlers were all of a similar weight and size with 56 in track centers. The model number indicated the horsepower. The Track Marshall 56 had six forward gears and two reverse gears, while the TM75C and TM90 had five forward and three reverse gears. Optional equipment included hydraulic linkage, power takeoff and a weather cab. The 125 hp six-cylinder Fowler Challenger 33 with six forward and four reverse gears, later renamed the AM 140, completed the 1975 Aveling-Marshall crawler range.
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23. The Aveling-Marshall Track Marshall 90 with a Dowdeswell plow in the mid-1970s.







Buttercup yellow paint and the Aveling horse symbol were also used for the AM100 and AM105, which were launched in 1975 with a six-cylinder 100 hp Perkins and 105 hp Ford engine respectively. The AM120, also with a six-cylinder Ford engine, had a five forward and one reverse gearbox; a single-lever hydraulic steering system was added in 1976. The new tractors had a dual clutch, power take-off, three-point linkage and a quiet cab with optional air-conditioning.


Charles Nickerson bought Aveling-Marshall from British Leyland in 1979 (see page 171), and revived the Track Marshall name. Production of the Track Marshall 135 and Britannia crawler tractors continued at the Britannia Works.


Bean


Mr Bean made a self-propelled toolbar with a tiller-steered front wheel for use on his smallholding and a small number of Bean toolbars were made at an aircraft factory in Blackburn in 1945. Humberside Agricultural Products at Brough in Yorkshire took up production later that year and the tricycle-wheeled toolbar was made there for about a decade. The Bean toolbar, which cost £260, had an 8 hp side-valve Ford industrial engine with an electric starter, a three forward and one reverse gearbox, a Ford 10 cwt van rear axle and independent brakes.


The four-wheel tiller-steered version of the Bean, introduced in 1950, cost £295; a four-row hoe unit was £45 and a five-row drill unit was £68. Other attachments included cultivator tines, a fertilizer spreader and a crop sprayer. A sales leaflet explained that the Bean toolbar would ‘drill, hoe, top dress or spray six 12-inch rows of crop with a greater degree of accuracy and uniformity than has ever before been attained’. Furthermore, the Bean rowcrop tractor was so easy to handle ‘that the driver will not be tired by teatime and can carry on working without fatigue’.


Thomas Green at Leeds manufactured the Bean toolbar from the mid-1950s until 1959, when Strathallan Engineering & Construction Co. at Auchterarder in Perthshire introduced a new version of the tricyclewheeled Bean toolbar. Known as the Bean self-propelled power unit, the tiller-steered machine had a 16 hp twin-cylinder Petter diesel engine with an electric starter, a three forward and one reverse gearbox, an oil-immersed rear axle and inboard hydraulic brakes. Various attachments, including hoes, seeder units and a sprayer, were made for the hydraulically raised and lowered mid-mounted toolbar. The Strathallan Bean was still made in 1979 when it was shown with a six-row band sprayer at that year’s spring sugar beet demonstration.
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24. The Bean self-propelled toolbar was used for drilling, hoeing, cultivating, spraying and spreading fertilizer.
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25. The early 1960s’ Strathallan Engineering version of the Bean toolbar had a 16 hp Fetter engine.





The Bean Equipment Company at Brays Lane in Ely exhibited the self-propelled Bean Beaver tool carrier at the 1983 Royal Smithfield Show. There was an option of a 14 or 26 hp diesel engine for the Beaver, which had four forward gears, power steering and a power take-off. Designed for rowcrop work and bed planting systems, the Beaver offered the driver, who was seated alongside the rear-mounted engine, a full view of the hydraulically raised and lowered mid- and rear-mounted toolbars controlled by double-acting spool valves. The improved Mk III Beaver with a 24 hp Lister twin-cylinder diesel engine and a six forward and two reverse gearbox was expected to cost £6,500 when it was announced in 1984.


Belarus


Belarus crawler tractor production in the Soviet Union dates back to the 1920s, while the first Belarus wheeled tractors were made at Minsk in 1946. The STZ 15/30 crawler was built at a factory at Stalingrad from the mid 1920s and within ten years the identical KHTZ 15/30B was being made at Kharkov in the Ukraine. An improved STZ3 crawler, also made at Stalingrad, appeared in 1937, but twelve years later it was redesignated the Kharkov DT54. From 1953 some of the tractors made at various factories in the Soviet Union were exported under the Belarus name—mainly to Eastern bloc countries—by the state-owned ‘Tractorexport’ organization. The ageing DT54 was replaced in 1963 by the Belarus DT75 crawler with a 75 hp four-cylinder diesel engine started by a gasoline donkey engine with an electric starter motor.


The first Belarus DT75 crawler, with a £3,600 price tag, appeared in the UK in 1973 at the Power in Action demonstration in Suffolk. The crawler’s qualities were demonstrated by Ken Tuckwell Ltd. An improved DT75M appeared in 1975. Rated at 90 hp it had seven forward gears and one reverse gear with an underdrive gearbox providing a speed reduction in the four lower gear ratios. Other features included clutch and brake steering, hydraulic linkage and a weather cab. The Belarus tractor range was widened in 1978 when the D75M became the Belarus D750 and a new wide track model was known as the D750B. Standard equipment for both tractors included an exhaust spark arrester, a spring suspension seat, a starting handle and a tool bag with a grease gun and an inspection lamp. A touch of luxury was added in 1980 when a Lucas radio was offered as an optional extra. Crawler production continued at the Volgograd (previously Stalingrad) factory, but demand for crawler tractors in the UK fell and the UMO Group imported its last Belarus DT750 crawler in 1981.
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26. The Belarus DT75 crawler was introduced to British farmers in 1973.
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27. There was a choice of rubber, steel-reinforced rubber or steel tracks for the late 1990s Belarus VT100 crawler.







Belarus crawlers reappeared in the UK in 1996 when UMO Belarus at Letchworth in Hertfordshire imported the Volgograd-built VT-100 crawler. It had a turbocharged four-cylinder engine rated at 120 hp for normal drawbar work, but by adjusting the fuel injection pump the engine output could be increased to 150 hp for heavy fieldwork. The specification included a pneumatically operated clutch, ten forward and five reverse gears, air-assisted brakes and steering and an air-conditioned cab with a suspension seat. There was also a choice between road-legal rubber-padded steel tracks or steel-reinforced rubber tracks.


Postwar production of Russian wheeled tractors recommenced in 1946, when models designed for forestry work were produced at Minsk, followed by the first MTZ-2 wheeled farm tractors with 37 hp diesel engines in 1953. The initials MTZ were short for the new name Minsk Tractorni Zavod (factory) and the number 2 in the tractor model denoted two-wheel drive. The MTZ-5 with a wider wheelbase superseded the MTZ-2 in 1957; with an improved hydraulic system, the MTZ-5 became the MTZ-5K. The 48 hp MTZ-5LS with optional half-tracks was added to the range in 1959.


The first Belarus MTZ-50 tractors with a 75 SAE hp diesel engine and a nine forward and two reverse gearbox were made in Minsk in 1961. The four-wheel drive MTZ-52 was, apart from its front-wheel drive, identical to the MTZ-50. Variants included the MTZ-50X for cotton field cultivations and the narrow-track T-54B for vineyard work.


The MTZ-50 Super and four-wheel drive MTZ-52 Super wheeled tractors with 70 SAE hp long stroke diesel engines, first made at Minsk in 1969, were introduced to British farmers in 1970 by Satra Motors (Soviet-American Trade Company) at Byfleet in Surrey when it became the Belarus tractor importers for the UK. Both models had nine forward and two reverse gears, power-assisted steering, disc brakes, independent and ground speed power take-off, independent front suspension and an ‘extremely comprehensive tool kit’. The front-wheel drive on the MTZ-52 Super was automatically engaged when the rear wheels started to slip. Engine power for the MTZ-50 Super and MTZ-52 Super was increased to 75 hp in 1973, and after completing a very thorough pre-delivery inspection Satra Motors sold the tractors for less than £1,500 plus delivery to the farm. An advertisement for Belarus tractors advised potential purchasers that ‘the MTZ-52 Super does more plowing miles per hour than any comparable 75 hp tractor’.
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28. There were two- and four-wheel drive versions of the 52 hp Belarus MTZ-52 Super.
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29. The drive shaft to the MTZ-52 Super’s front wheels was designed long before the days of farm safety regulations.





Independent front axle suspension was a feature of the Belarus T40 Super and the T40A Super introduced to British farmers at the 1972 Royal Smith field Show. Both tractors, with 50 hp air-cooled direct injection engines, were made at the LTZ (Lipetsk Tractor Zavod) plant. Advertisements suggested that the British countryside would make a nice rest for them as they were more used to Russian winters and they would ease their way through the toughest farm work. The claim had apparently been proved by a group of British farmers who had accepted a challenge ‘to bash a T40 to destruction’ but failed in the attempt.


Tractors were becoming more powerful by the mid-1970s and Belarus followed the trend when it introduced the 90 SAE hp MTZ-80 and four-wheel drive MTZ-82 in 1974. The Belarus T25 29 hp twin-cylinder, air-cooled two-wheel drive bidirectional tractor from the Vladimir Tractor Zavod (VTZ), east of Moscow, was launched at the 1974 Royal Smithfield Show. The T25, with an eight forward and six reverse speed gearbox, category II hydraulic linkage, ground speed power take-off and a Lambourn quiet cab on rubber mountings, cost £2,295. The tractor was equally easy to drive in both directions for rowcrop work or mechanical handling after relocating the seat over the battery box, reversing the steering mechanism and rearranging the foot pedals.
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30. Power-assisted steering, front axle suspension and a full set of lights were standard on the 50 hp Belarus T40A Super.







UMO Belarus, a British subsidiary of the Russian United Machinery Organization, replaced Satra Belarus in 1976 as the UK distributor for Belarus tractors and machinery. UMO also sold the Russian-built 300 hp Belaz K-710 heavy-duty tractor in the UK in the mid-1970s. The giant tractor had a twelve-cylinder diesel engine, a sixteen-speed gearbox and hydraulic linkage and was claimed to be powerful enough to pull a twelve-furrow plow or a 60 ton load at the drawbar.


The Belarus 400 and four-wheel drive 420 launched in the mid-1970s had a 58 hp direct injection air-cooled engine, and the gearbox provided a range of ten forward and two reverse gears with an additional reverse lever for six of the forward speeds. The specification included live and ground speed power take-off, live hydraulics, hydrostatic steering, a quiet cab and a toolkit with thirty different spare parts. The front-wheel drive on the 420 was automatically engaged when wheelslip exceeded 4 per cent.


Belarus tractors were renumbered in 1978 to bring the UK numbers into line with those used in other countries. MTZs 50, 52, 80 and 82 became the Belarus 500, 520, 800 and 820 respectively and the T25 became the Belarus 250. Tractors sold in Britain the same year were supplied with a Duncan or Retford Sheet Metal Company quiet cab.


UMO Belarus was aware that tractor drivers had come to expect in-cab entertainment in the late 1970s when it advertised the new V-6 engined Belarus 1500. The banner headline read, ‘If at £19,978 the 165 hp engine under the bonnet looks to give you all you need in an articulated tractor then for an extra £63—the price of an optional Lucas radio—we can make the price sound positively sweet music.’ The 1500, with three forward gears and one reverse gear in each of four hydraulically selected ranges, had power steering, category III hydraulics, a two-seat air-conditioned cab and a compressor that could be used to inflate the tractor’s tires. Sales competition in the UK was intense in the early 1980s when the Belarus tractor range included 29–165 SAE hp wheeled models and two versions of the 750 crawler. Like some other companies, UMO Belarus offered free gifts to help sell its tractors. A complimentary seven-day holiday in Russia was the incentive offered to farmers in 1981 when they bought a 50 hp-plus Belarus tractor.
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31. The Belarus 1500 with a 150 hp six-cylinder engine cost £19,978 in the late 1970s.







Advertised as luxury models with greater driver comfort, repositioned controls and improved steering the first of the new Belarus D series tractors appeared at the 1982 Royal Smithfield Show. The 70 hp 560D/562D and the 90 hp 860D/862D had similar specifications with live hydraulics, hydrostatic steering, disc brakes, engine and ground speed power take-off and a luxury quiet cab. For farmers requiring a medium-powered tractor with a wide range of gears the 560D/562D, with a nine forward and two reverse gearbox, fitted the bill; in addition, the 860D/862D had eighteen forward and four reverse gears with a top speed of 21 mph. Belarus launched the 100 hp MTZ-100 and made its two millionth tractor in 1984. The 110 hp Belarus 1060 and four-wheel drive 1062 added later in the year were similar to the earlier 90 hp 860 and 862, apart from the more powerful turbocharged engine. The articulated Belarus 1507, introduced in 1986, was much the same as the earlier Belarus 1500 but a 24-volt electric starter motor replaced the very dated donkey gasoline engine previously used to start the engine.


The Belarus 570 and 572 with 70 hp direct injection diesel engines were launched in 1988 and the 60 hp 540 and 542 with twelve forward and two reverse speeds were added in 1989 to fill a power gap in the Belarus tractor range. A tractor with the letter H after the model number indicated that it had the optional Scandinavian-designed Belarus-Hydrotronic hydraulic linkage control system used on some Russian-built tractors sold to farmers in the UK.


The introduction of the 570SB/572SB with eighteen forward and four reverse gears was the main change in 1991 when the collapse of the Soviet Union resulted in Russian manufacturers exporting tractors under their own names. Those tractors made at Lipetsk and Vladimir were sold in the UK with a UMO badge and red, black and silver paintwork while tractors made at the Minsk factory retained the Belarus badge and orange paintwork.
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32. The standard specification for the Belarus 862 introduced in 1983 was as good as that of many of its more expensive competitors.
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33. The 1025 was one of the first Belarus tractors made at Minsk with the new red, black and silver livery.





The 1993 Royal Smithfield Show was a busy one for UMO Belarus. The new UMO 250/252 and the first of the new Belarus 900 series tractors still with orange paintwork were introduced along with improved models of the 540/542 and the 115 hp 1082 in the new red, black and silver livery. The Belarus 1082 had a twenty-four forward and eight reverse synchromesh gearbox, a draft, position and intermix hydraulic system and a flat floor cab. Features of the UMO 250/252 included an air-cooled twin-cylinder engine, eight forward gears, two reverse gears and hydrostatic steering. The 130 hp Belarus 1221, launched in 1994, had a six-cylinder turbocharged engine, a sixteen forward and eight reverse synchronized transmission and electro-hydraulic front-wheel drive engagement.


The Belarus 900/920, 950/952 and 1025 with 90, 205 and 115 SAE hp direct injection engines were launched in 1995 and the three millionth tractor was made at Minsk in the same year. Features of the 900 models included a synchromesh fourteen forward and four reverse gearbox, dry disc brakes, live draft, position and mix control category II hydraulics and a 540/1000 rpm power take-off with ground speed. The Belarus 1025 had hydrostatic steering, ground speed power take-off and quiet cab with optional air-conditioning and there was a choice of a sixteen forward and eight reverse or a twenty-four speed synchromesh transmission.


The 1997 UMO Group catalogue displayed twenty-four models of Belarus tractor. This included a 14 hp articulated mini-tractor with a Briggs & Stratton engine, two- and four-wheel drive tractors in the 60–130 hp bracket, the VT100 crawler and two models of the articulated four-wheel drive Peter the Great. Introduced to British farmers in 1996, the Kirov Peter the Great tractor had the option of a 184 or 257 hp engine and a 75 gallon diesel tank. The vehicle also had a sixteen forward and eight reverse powershift transmission, category III and IV hydraulic linkage and a turning radius of 25 ft.


Poor-quality finish on some tractors and high warranty claims caused the UMO Group to cease trading in 1999. Belarus Tractors Ltd at Wokingham then took over the UK distribution and marketed a range of two- and four-wheel drive models in the 35–135 hp bracket. They included the two- and four-wheel drive 900/920 and 950/952, the 70 hp 570/572 and the 

four-wheel drive Belarus 1221 with a six-cylinder 130 hp turbocharged engine, dual clutch, a sixteen forward and eight reverse gearbox and dry multiple disc brakes. A smaller range of six two- and four-wheel drive models, including the 920, 952, 1025 and 1221, was imported in 2001, but within a couple of years Belarus tractors were in short supply and importers struggled to survive due to the tractors’ high prices.


Browns of Liversedge in West Yorkshire, run by a farming family who for some years had sold secondhand Belarus tractors, became the UK distributors in 2003 it purchased the remaining stock of spare parts from Belarus Tractors Ltd. Supplies of new tractors were almost nonexistent at the time, but with improved build quality and new styling, sales gradually increased and Browns advertised a new range of Belarus tractors in 2006. They included the 920.3, 952.3, 1025.3 and 1221.3 four-wheel drive models with 90–140 hp Euro II compliance turbocharged engines. The new range also came equipped with synchromesh or shuttle-shift transmissions, oil-immersed disc brakes, a heavy-duty front axle and an air compressor. Optional equipment included a synchro reverse shuttle gearbox, a mechanical creep speed gearbox and air-conditioning. Advertisements at the time explained that the latest tractors had proven Belarus features, with straightforward technology and no electronics to go wrong, and were simple and economical to maintain.


BMB


Brockhouse Engineering—already well known for the pedestrian-controlled two-wheel BMB Plow-Mate, Cult-Mate and Hoe-Mate garden tractors—made the BMB, or Brockhouse President, between 1950 and 1956. The two-wheel garden tractors, originally made by Simplicity in America in the 1930s, were imported by British Motor Boats Ltd of London and later made at Crossens near Southport in Lancashire. Improved models of the 6 hp BMB Plow-Mate, 3 hp Cult-Mate and 1 hp Hoe-Mate were made between 1947 and the mid-1950s.


The four-wheel Brockhouse President had a Morris 8 four-cylinder car engine with coil ignition and was rated at 16 hp when running on gasoline and 14 hp on vaporizing oil. Power was transmitted through a single-plate clutch, a three forward and one reverse gearbox, differential and spur gear final drive. A 6-volt electrical system—later upgraded to 12 volts—as well as independent brakes, an adjustable 40–72 in wheel track and a swinging drawbar were included in the basic price of £239.10s. Optional extras included a belt pulley, a 1⅛ in diameter power take-off shaft and hand-lift or hydraulic linkage toolbar. The hydraulic unit was bolted on to the side of the tractor, and oil from the gearbox was pumped to a pair of external rams used either independently or together to operate the three-point linkage and the mid-mounted toolbar. A simple depth-limiting device with two metal blocks fixed to the mid-mounted toolbar and supported on the front axle controlled the working depth of hoe blades and cultivating tines. Screw handles were provided to adjust the working depth, and the pivoting action of the front axle helped to maintain an even depth when working on uneven ground.
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34. Peter the Great, which weighed 16 tons, was made at Kirov near St Petersburg.
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35. The 10 hp Brockhouse President was made between 1950 and 1956. A narrow vineyard model was added in 1954.





Sales literature explained that in exhaustive tests the Brockhouse President had given an astonishing performance out of all proportion to its size; the tractor’s wasp waist and wire mesh driving platform afforded wonderful visibility. An advertisement for the President with the banner headline ‘You haven’t got money to burn’ suggested that 90 per cent of the day-to-day work on any farm was light work that only required such a tractor. It added that many farmers were turning to the Brockhouse President, which was a light tractor with a high power-to-weight ratio, because it could do a lot of hard work at a very low running cost.


A narrow vineyard version was added in 1954, but with sales of this type of small tractor in decline the Brockhouse President was discontinued in 1956. The price was another deciding factor in its demise as farmers were able to get better value for their money by buying a second-hand Ferguson tractor. A later version of the President (see page 253) made by H. J. Stockton Ltd of London was exhibited at the 1957 Royal Smithfield Show.


Bray


Founded in the early 1900s, Bray Construction Equipment Ltd made loader shovels and dozer blades mainly for industrial use. Four-wheel drive loaders were added in the 1950s, and the Bray Centaur tractor—designed by Essex farm contractor John Suckling and based on a Bray loader shovel skid unit—went into limited production in 1959. The four-wheel drive Centaur with live front and rear hydraulic linkages was really a high-output, self-propelled, bidirectional plow. The hydraulic pump was driven from the tractor’s 96 hp six-cylinder Ford 590E diesel engine. The Centaur had a dry plate clutch, a six-speed gearbox with a mechanical forward and reverse shuttle and a top road speed of 14 mph. Left- and right-handed five-furrow plows, consisting mainly of Ransomes parts, were mounted on the front and rear hydraulic linkages and the Centaur plowed up and down the field to the opposite hedge just like a steam balance plow in earlier days.


Four-wheel drive was becoming popular in the early 1960s and Bray Construction Equipment Co., now 

based at Feltham in Middlesex, returned to the tractor market in 1966 with the equal four-wheel drive Bray Four 10/60. Based on a Nuffield 10/60, the tractor had front wheels driven by a central driveshaft from a transfer box to a differential and epicyclic reduction unit on the front axle.


The Bray Four 4/65 with power-assisted steering, front diff-lock and self-energizing disc brakes followed the launch of the new 65 hp Nuffield 4/65 in July 1967. The front-wheel drive layout was similar to that used for the Bray Four 10/60.


Although several major tractor manufacturers were making their own four-wheel drive tractors in the late 1960s, the Leyland 384 was also given the Bray front-wheel drive treatment when it superseded the Nuffield 4/65 in 1969. The Bray Four 384 was the last four-wheel drive conversion made by the Bray Construction Co. before it moved to Tetbury near Gloucester in 1971. The company was taken over by Matbro in 1973 and the new owners concentrated on the production of mechanical handling equipment.


Bristol


The first Bristol crawler was made at the Douglas motorcycle factory in Bristol in 1932 for Bristol Tractors at St James Street in London. It was less than three feet wide, weighed about one ton and used a gallon of gasoline per hour. Like the more popular Ransomes MG crawler, it was used mainly by smallholders and market gardeners. An air-cooled 1,200 cc twin-cylinder horizontally opposed Douglas engine with a twist grip throttle on the single tiller-style steering lever provided the power. The Bristol had a three forward and one reverse gearbox and power was transmitted through differential brakes to 7 in wide Roadless rubber-jointed tracks. An advertisement for the Bristol crawler explained that it could work day and night for less cost than the upkeep of two horses.


The Douglas Motor Company went into liquidation late in 1932 when production was transferred to the Bristol Tractors factory at Willesden, north London. The first Bristol crawler tractors with an air-cooled British Anzani V-twin engine were made there in 1933. However, by the end of that year buyers had the choice of a twin-cylinder water-cooled horizontally opposed 7 hp Jowett gasoline engine or a 10 hp Victor diesel engine. The Bristol, with overall track widths between 35 and 60 inches, had a three forward and one reverse gearbox, power take-off and a belt pulley. The Jowett Car Company bought Bristol Tractors in 1935 and production of Bristol crawler tractors with a Jowett engine and Roadless tracks moved to Idle near Bradford, West Yorkshire.




[image: Illustration]


36. The Bray Construction Co. introduced the Bray Four 4/65 in 1967.







Bristol crawlers made between 1938 and 1942 had a Jowett gasoline engine with either two or four horizontally opposed cylinders or a twin-cylinder Victor Cub diesel engine. The tractor had a three forward and one reverse gearbox, and a flat radiator grille replaced the original bull-nosed front end. From 1942, Bristol crawlers had a 10 hp four-cylinder Austin gasoline or vaporizing oil engine still with the twist-grip throttle on the steering lever. In 1944, separate carburetors for gasoline and vaporizing oil were introduced in order to solve the problem of fuel contaminating the crankcase oil. This meant that the engine automatically switched to gasoline when running at idling speed. The Austin car dealer H.A. Saunders bought the Jowett Car Company in 1945 and production of Bristol crawlers was moved to Earby near Colne in Lancashire. When the supply of Roadless Traction tracks came to an end in 1946 they were made in house and the last Austin-engined Bristol crawlers, with their design dating back to 1932, were made in 1947.
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