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Metal-Making And Civilization
Text l
Metals in Perspective
Modern civilization is based on metals and millions of tons are extracted from the surface of the Earth every year. The place of metals in the modern world is supreme in importance. About three-quarters of all known chemical elements are metals.
Since the Stone Age, man has found many materials he could work with. However, the materials that helped him most to develop were the metals In many regions of the Ancient World man used lumps of native metals he could pick from the surface of the ground: gold nuggets, lumps of native copper and silver.
Archaeologists have found evidence of early metal is working dating as far back as 10,000 ВС. Such finds were made in the Middle East, where deposits of copper were most plentiful. This does not mean that this metal was easy to find, but that there were more deposits in the Middle East than other parts of the world.
Copper seems to be the first metal which began to oust stone. The need for copper was great indeed. The advantages that copper had over stone as a material for weapons, tools, were obvious. The metal occurred naturally in the pure (free) state and had many good things about it: it could readily be worked to any shape, flattened, pointed and holed. At first, man made it into small things such as arrowheads. Before long, however, man noticed that when hammered copper becomes harder and stronger, but if it is held over a fire - soft, malleable, easy to work.
Gold is the most malleable of all the metals. It is much sorter than copper and not very strong. But gold has been valued for thousands of years for its beautiful luster and scarcity.
In about 4300 ВС in the region of the Caspian Sea man discovered the process of smelting - how to extract the metals from their ores.
Two new metals came into use at this time - about 4,000 ВС. The first was silver, prized in those days as it is today, for its beauty, and used for ornaments. It was sometimes found 'free', lying around, as was gold, but was mostly smelted from ores. The second metal was lead, a dull heavy metal, soft and easily shaped into cups and beakers. Lead is never found 'free'; it has always been smelted from ore.
During the next 1,000 years the knowledge of the four metals far known - gold, copper, silver and lead - spread to other lands. Troy (home of Helen), near the Dardanelles, was the chief centre of trade and from there goods were carried by boat into Europe. The River Danube provided a highway deep into the continent, and the traders' boats also took metal goods to all countries around the Mediterranean. Eventually they reached Britain, and the art of smelting and metal working became known in this country. Quite early in the history of metal the process of casting was used to shape metal.
So, during the many centuries of his history man has learnt how to mine, smelt and work many metals. But iron - the chief metal of present times - has given the name of Iron Age to the most significant and productive period in the development of human society.



Task 2.  Lexical Exercises
Exercise 1.  Find the English equivalents for the words and word-combinations given below. Use them in the sentences of your own.

современная цивилизация, добывать металл, иметь огромное значение, химический элемент, куски природного металла, золотой самородок, месторождение меди, преимущество меди над камнем, встречаться в чистом виде, твердый, подвергаться термической обработке, мягкий, ковкий, блеск, плавка (плавление), извлечение чистого металла из руды, обрабатывать металл, свинец
Exercise 2. Match the English words and word-combinations given below with their Russian equivalents. 

	1. the place of metals in the modern world. 
2. to pick from the surface of the ground
3. deposits of copper 
4. the need for iron

5. to work to any shape
6. alongside with silver
          
7. a hard material 
       
8. basic metallurgical arts         
9. the most widely used metal      
10. to work metals
	1. придавать любую форму.
2. твердый материал 
3. как и серебро
4. наиболее широко используемый металл
5. обрабатывать металлы
6. место металлов в современном мире
7. основные металлургические ремесла 
8. потребность в железе
9. поднять с поверхности земли
10. месторождения мед



Exercise 3. Answer the following questions.

1. What is modern civilization based on?
2. What were the materials that helped man most to develop? Why?
3. Was iron the first metal to oust stone?
4. When did man start using metals?
5. Where was evidence of early metal-work found?
6. Why is gold widely used for ornaments? :
7. What was the 4th metal discovered and what are its properties?
Exercise 4. Complete the following statements by choosing the answer which you think fits best. Are the other answers unsuitable? Why?

1. Modern civilization is based on metals because:
a) three quarters of all known chemical elements are metals.
b) they can be used to produce a wide variety of things.
c) they are very cheap.
2. Gold has been used for ornaments for thousands of years because:
a) it has beautiful luster.
b) it is not very strong.
c) it is scarce.
3. Heat treatment is used because:
a) it makes iron harder.
b) it protects iron against corrosion.
c) it improves the properties of iron. 
4. Copper began to oust stone because:
a) it could be readily worked to any shape.
b) there was more copper than stone on the surface of the Earth.
c) it had a beautiful luster.
Exercise 5. Give a written Russian translation of the following definitions.
Copper - a ductile, malleable, reddish-brown metallic element that is an excellent conductor of heat and electricity. It is widely used either pure or in alloys such as brass or bronze.
Gold - a soft yellow, corrosion-resistant element, the most malleable ductile metal, occurring in veins and alluvial deposits and recovered by mining, or by panning sluicing. It is a good thermal and electrical conductor, generally alloyed to increase its strength, and used as an international monetary standard, in jewelry, for decoration and as a plated coating on a wide variety of electrical and mechanical components,
Silver - a lustrous white, ductile malleable metallic element, occurring both uncombined and in ores such as argentite, having the lightest thermal and electrical conductivity of the metals. It is highly valued for jewelry, tableware and other ornamental use, and is widely used in coinage, photography, dental and soldering alloys, electrical contacts and printed circuits.
Lead - soft, malleable, ductile, bluish-white, dense metallic element, extracted chiefly from galena.
Text 2
The Importance of Iron and Advent of Steel
Life seems impossible now without iron, the cheapest and most important metal we use. Iron is extracted from a rocky material called iron ore. Like many elements, iron is too reactive to exist on its own in the ground. Instead, it combines with other elements, especially oxygen, in ores. The chemical process for extracting a metal from its ore is called smelting.
The first people who discovered how to extract iron from iron ore were the Hittites, a powerful group of people living in Asia Minor and Syria -south of the Black Sea. They kept the process a closely guarded secret.
The Egyptians, for example, had to pay the Hittites in gold foot times the weight of iron, and once deceived them with lumps of bronze covered with a thin layer of gold.
The smelting of iron was the most important metallurgical development. Iron ore is plentiful all over the world, therefore it may seem surprising that such a long time elapsed before iron was produced. The reason was that the furnaces used to smelt copper were not hot.
Sometimes the early iron-workers, or smiths, accidentally produced a steel article instead of an iron one. Steel is iron with a small percentage of carbon in it. The carbon came from the fuel in the furnace in which the iron was heated. The smiths later learned from experience how to introduce this carbon when they wanted to produce steel.
Steel is stronger than iron, and can be made stronger still by quenching, which is the sudden cooling, in water or other fluids, from red-heat. However, steel becomes very brittle when made extremely hard, and as each smith used his own method the quality of the steel varied a great deal. Often a sword made by a poor smith snapped just when it was most needed.
In those days furnaces were not hot enough to melt iron completely. To extract the iron from the iron ore, the ore was heated as much as possible (reducing the iron to a 'spongy' consistency) and then hammered. This forced the bits of rock and other impurities out, leaving the iron behind. Great skill and dexterity were required, especially as tongs had not been invented and the hot metal was handled with green sticks
Task 2. Lexical Exercises
Exercise 1. Find the English equivalents for the words and word-combinations given below. Use them in the sentences of your own.
самый дешевый металл; самый важный металл; легко вступающий в реакцию; Малая Азия; к югу/северу от; распространиться как на запад, так и на восток; покрыть тонким слоем золота; твердость; производство орудий труда и оружия; кузнец; процентное содержание углерода; добавлять углерод; закаливать металл/сталь; хрупкий; производить сталь; плавить железо; жидкое вещество; примеси; щипцы.
Exercise 2. Match the English words and word-combinations given below with their Russian equivalents.

	1. to extract iron
2. chemical process
3. a steel article
4. the fuel in the furnace
5. to learn from experience
6. the quality of the steel
7. to melt iron completely
8. to vary a great deal
9. to require great skill
10. steel becomes very brittle
11.red-heat
	1. химический процесс
2. учиться на опыте
3. качество стали
4. раскаленный докрасна
5. добывать железо
6.топливо в печи
7. требовать большого умения
8. полностью расплавить железо
9. отличаться во многом друг от друга
10. изделие из стали
11. сталь становится очень хрупкой


Exercise 3. Answer the following questions,
1. Why is life impossible without iron? 2. Who first discovered how to extract iron from iron ore? 3. Why did they keep this process as a closely guarded secret? 4. How did the discovery of iron spread both east and: west? 5. What is smelting? 6. What did the smiths do? 7. How did they get steel? 8. What process is called quenching? 9. Were the early smiths able to melt iron completely?
Exercise 4. Complete the following statements by choosing the answer which you think fits best. Are the other answers unsuitable? Why?
1. Man cannot live without iron because:
a) it is easy to mine it.
b) it is very cheap.
c) he uses it in his everyday life.
2. The Hittites kept the process of smelting a top-secret because:
a) they wanted to use iron only for themselves.
b) it helped them to sell iron at high price.
c) they were very primitive people.
3. Early smiths could not produce proper steel because:
a) they did not know the right percentage of carbon.
b) the furnaces were not hot enough.
c) they tried to introduce oxygen.
4. Great skill and dexterity were required to extract iron from ore because;
a) iron was heated very quickly.
b) the furnaces were not hot enough and tongs hadn't been invented.
c) the hammer was too heavy
Exercise 5. Give a written Russian translation of the following sentences.
Iron is the commonest of all metallic elements (symbol Fe), used in various forms. Practically all of the iron is extracted from its chemical compounds in the blast furnace. A certain amount of harmful impurities is always present in iron ore. Ferrous metals are used in industry in two general forms: cast iron and steel.
Steel is iron containing to 1.7 per cent carbon content. Pure iron is not used in industry because it is too soft.
Cast iron is a hard, brittle, non-malleable iron-carbon alloy containing 2.0 to 4.5 % carbon, 0.5 to 3% silicon and lesser amounts of sulphur, manganese and phosphorus.

Text 3
Iron in the Middle Ages
Iron came to Britain long before the reign of William the Conqueror. There is evidence that the forging of iron was the chief trade of the city of Gloucester. Yet iron continued to be scarce in England.
For some hundred years after the Norman Conquest considerable quantities of iron and steel were exported to Britain by Germany and other continental countries. The merchants who brought metals were known as 'German merchants of the Steelyard'. The great quantities of iron and steel were sold at the Steel Yard in London.
According to the Act of Parliament no iron was to be carried out of the country. Some iron was manufactured in England in the reign Henry III, but much was still imported from Germany and later from Spain.
During the reign of Edward I (1239 - 1307) there were seventy-two hearths in the Forest of Dean - a source of iron ore. By the time of Edward III (1312 - 1377) the chief centers were Kent and Sussex. That iron was Still of great value is shown by an inventory of the king's possessions, in which his iron pots, pans, and other household utensils are classed as jewels and valuables.
NO sensational developments in the manufacture of iron and steel had, taken place; the local smiths converted the raw ore into wrought iron by means of charcoal obtained by burning timber from the forest round about and worked up this iron into the required shapes.
In the 14th century the direct extraction of wrought iron from the ore was gradually displaced by first carbonizing the metal, so turning it into cast iron. This displacement method has continued steadily up to the present day.
During the 14th and 15th centuries England continued to import iron and steel from the continent. The growing importance of the industry gave its owners a political influence that grew steadily from that day to this. Improvements in the manufacture of iron had taken place during this period, and the ironmasters succeeded in getting Parliament to make laws prohibiting the importation into England of any iron or steel goods already made there. In 1483, for example, an Act was passed prohibiting the importation of knives, tailors' shears scissors and irons, grid-irons, stock-locks, keys, hinges, spurs, bits, stittups, buckles for shoes, iron wire, iron candlesticks, grates and many other such objects.
Minor advances in the art of making iron continued up to the times of Elizabeth I and James I. Production increased, especially in Sussex. By this time the blast furnace had established itself for the smelting of iron. It continued slowly to rise higher and increase in diameter. The immediate problem confronting the iron manufacturer of the 16th century was the growing shortage of wood from which to make charcoal.
Task 2. Lexical Exercises
Exercise 1. Find the English equivalents for the words and -word-combinations given below. Use them in the sentences of your own.
большое количество железа и стали; импортировать из; источник железной руды; высоко цениться; преобразовывать; обработанное железо; древесный уголь; постоянно расти; запрещать; опись; ценные вещи; обжигать (коксовать); решетка (сетка); скоба; диаметр; непосредственные проблемы, стоящие перед.
Exercise 2. Match the English words and word-combinations given below with their Russian equivalents.

	1. long before                   
2. to continue steadily up to he present
3. in the reign of
4. to displace gradually by
5. the growing importance
6. to succeed in
7. the great quantities of

8. blast furnace
	1. большое количество    
2. во время правления 
3. растущая важность
4. преуспеть в чем-либо
5. доменная печь
6.задолго до
7. продолжаться без изменений до
настоящего времени
8. постепенно заменить чем-либо
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Exercise 3. Answer the following questions.
1. When did iron first come to Britain? 2. Was it imported from Germany? 3. What shows that iron was of great value in Medieval Britain? 4. What displaced the direct extraction of wrought iron? 5. Why did the owners of metal industry get a political influence? 6. Did Parliament play an important role in the development of metal industry?
Exercise 4. Complete the following statements by choosing the answer which you think fits best. Why are the other answers unsuitable?
1. That iron was of great importance is shown by an inventory of king's possessions because:
a) things made of iron were classed as jewels and valuables.
b) King Edward III wrote about their value himself.
c) things made of iron could be used only by the king.
2. The owners of metal industry got a political influence because:
a) they had much money.
b) the industry grew in importance.
c) people wanted so.
3. The importation into England of any iron  steel goods was prohibited by Parliament because:
a) it was necessary to develop native industry.
b) the native production stopped.
c) England didn't need them.
4. The immediate problem confronting the iron manufacturer was:
a) the lack of skills in steel-making.
b) the growing shortage of wood.
c) the establishment of the blast furnaces.
Exercise 5. Give a written Russian translation of the following passages.
1. The chemical process for extracting a metal from its ore is called smelting. Iron ore is heated with limestone and coke, which is mostly made up of carbon. Coke and limestone remove the unwanted parts of the iron ore to leave almost pure iron, which still contains some carbon. Steel is made by removing more carbon and adding other metals.
2. Gold is much softer than copper, so it is easier to hammer into shape. It is not very strong. A gold knife might look very fine but would not have been much use for skinning a bear, so from early times gold became the metal for ornaments. Copper is much harder; it would have been much more difficult for early man to shape; but the finished article was more durable.
3. These metal-workers were masters of the ancient craft of gold-beating, a process by which gold is beaten between skins until it is reduced to a very thin sheet. The Egyptians could produce sheets only one five-thousandth of an inch thick, and used them for gilding wooden statues and for other decorative purposes.

Text 4
Iron-Smelting without Charcoal. The First Blast Furnaces

So far, no furnace in Europe had been hot enough to melt iron to a liquid state. All that could be produced was a ‘spongy’ mass from which impurities had to be hammered out. However, design of furnaces improved over the centuries, and about the year 1400 very efficient blast furnaces were introduced by the Germans. They had found that a blast of air from water-powered bellows increased the temperature, though the iron still did not liquefy. It became soft and spongy, worked its way down through the burning charcoal, and collected at the bottom of the furnace.
Furnaces were usually built about ten or fifteen feet high, but to economise on fuel a new one was built thirty feet high. Although the internal temperature in this was no higher, the iron arrived at the bottom in a completely liquid state. Not only could the metal be run off into moulds, but many of the impurities (which had previously to be hammered out) separated automatically from the melted iron. The reason for this tremendous stride in metallurgy was simple: the height of the furnace. The soft 'sponge' iron took so long to seep down through the charcoal that it absorbed a great deal of carbon. It became carburized, and as the melting point of carburized iron is 350°C less than 'sponge' iron, it became liquid. By about the year 1600, iron production in Britain was beginning to suffer from lack of fuel. For 3,000 years all iron-smelting, both here and abroad, had been done with charcoal. Charcoal is partly-bummed wood. In Britain, timber was running short and it was impossible for the iron-makers to equal the output of a country such as Sweden, where timber was abundant.
Fortunately for Britain a Quaker, Abraham Darby, found a way to do without charcoal altogether. In his iron factory at Coalbrookdale, Shropshire, he made many experiments using coke, and finally succeeded. There were technical difficulties to overcome, and at first Darby kept the process secret for the benefit of his family. Later his methods were adopted throughout Europe. No longer had dependant on dwindling forests, Britain remained her position as a leading iron producer.

Task 2. Lexical Exercises
Exercise 1. Find the English equivalents for the words and word-combinations given below.
примеси; доменная печь; поток воздуха; жидкое состояние; высотой в десять футов; экономить на топливе; температура внутри печи; большой прогресс в металлургии; поглощать углерод; недостаток топлива; кокс; преуспеть в чем-либо; проводить опыты; преодолевать трудности; по всей Европе; восстановить -свои позиции.
Exercise 2. Match the English words and word-combinations given below with their Russian equivalents.

1. to melt iron to a liquid state 			1. удалить примеси
2. to hammer out impurities    			2. отделять от
3. efficient blast furnaces     			3. точка плавления
4. at the bottom of the furnace    	4. сравнять результаты
5. to separate from           		5. расплавить железо до жидкого
 							    состояния
6. melting point            			6. быть в изобилии
7. to equal the output          			7. на благо, ради
8. to be abundant             			8. на дне печи
9. for the benefit of         			9. высокопроизводительные доменные 
    печи

Exercise 3. Answer the following questions.
1. When did the first blast furnaces appear? 2. What is the work of a blast furnace based on? 3. Does the productivity of blast furnaces depend on their height? 4. Why did iron production in Britain begin to suffer? 5. What did Abraham Darby introduce into the process of iron-making?
Exercise 4. Complete the following statements by choosing the answer which you think fits best. Are the other angers unsuitable? Why?
1. No furnace in Europe could melt iron to a liquid state because:
a) there were too many impurities in it.
b) they were not hot enough.
c) water-powered bellows didn't work properly.
2. The reason for the tremendous stride in metallurgy was:
a) the height of the furnace.
b) the shape of the furnace.
c) the internal temperature of the furnace.
3. Iron production in Britain began to suffer from:
a) the exhaustion of the deposits of iron ore. 
b) political situation.
c) lack of fuel.
4. Abraham Darby succeeded in his experiments to do without charcoal I  because:
a) he used coke.
b) he hammered out the impurities.
c) he mixed iron with carbon.
Exercise 5. Give a written Russian translation of the following passages.
1. In addition the rapid developments in the use of iron and steel during the Industrial Age brought with them greatly increased demand for other metals, particularly copper, tin and lead. Moreover, the demand was not only for greater tonnages but also for a far greater variety of metals. Many of these metals were one hundred years ago little known names in the periodic table, but have now come into prominence and have become marketable commodities. It is accordingly not surprising that there have been more notable advances in metallurgy during me century under review than in the whole history of this ancient art.

2. Limestone is included in the furnace because it mixes and combines with sand,
clay and stones in the ore. They form a waste material, called slag, which floats on op of the molten metal.


The Age of Steel

Text 5
The Vast Growth of the Iron and Steel Industry
When James Watt invented the steam engine in the latter part of the 18th century, the whole industrial scene changed. Steam power made possible the 'Industrial Revolution' in Britain. Vast quantities of metal were needed for the railways pioneered by the Stevensons, and the huge iron ships and bridges of Brunei. In Sheffield, the centre of the iron and steel industry, the output of metals multiplied fifty times in thirty-five years.
During this expansion, improved tools were invented for use in the factories and many steam-powered tools were invented and developed. One of the most famous of these tools was the steam-hammer designed by James Nesmith about 1830. It was used to forge the huge shafts and plates required in the ships of the time, and could be accurately controlled to give heavy blows or light taps. In fact, to impress visitors to the foundry an egg was placed on the anvil and cracked by the hammer without breaking the egg shell. Other machine-tools invented and developed included the rolling-mill which could roll metal, either hot or cold, into thin sheets.
A British metallurgist Henry Cort took out a patent in 1783 for a mill to roll iron sheets and bars. In 1784 he improved the puddling process by hollowing out the bottom of the reverberate furnace so as to contain the molten metal in this puddle. Railway lines could be made in this way, the hole in the press being suitably shaped to the section of the railway-line. Puddling played a great role in the development of iron and steel industry in Britain during the Industrial Revolution.
These tremendous advances in engineering were matched by improvements in the quality of metals, and the metallurgists were as active and successful as the engineers. Between 1750 and 1850 no less than thirty-five more metals were discovered. Many of these were unimportant but three were outstanding, nickel, cobalt, and manganese, the latter to play a vital part in steel production.
Task 2. Lexical Exercises
Exercise 1. Find the English equivalents for the words and word-combinations. Use them in the sentences of your own.
изобрести паровой двигатель; промышленная революция; увеличиться в пятьдесят раз; модернизированные орудия труда; изобретать; паровой молот; ось (шпиндель); литейный цех; прокатный стан; пудлингование; выдавливать углубление (полость); отражательная печь.
Exercise 2. Match the English words and 'word-combinations given below with their
                   Russian equivalents.
1. производство стали
1. the latter part of the century
2. vast quantities of smith
3. output of metals
4. to impress visitors
5. anvil
6. railway lines
7. advances in engineering
8. the quality of metals
9. to play a vital part in
10. steel production

2. наковальня
3. прогресс в технике
4. качество металлов
5. играть важнейшую роль в чем-л
6. последняя часть/конец века
7. производство металлов
8. железнодорожные рельсы
9. огромное количество чего-л
10. производить большое впечатление на посетителей

Exercise 3. Answer the following questions.
1. When did James Watt invent the steam engine? 2. What was the result of his invention? 3. Where was steam-hammer first used? 4. Who invented the rolling-mill? 5. What is the purpose of the rolling-mill? 6. What is the puddling process used for?         7. Were any new metals discovered between 1750 and 1850?
Exercise 4. Choose the word or phrase which best completes each sentence.
1.... iron is a relatively soft silvery metal.
 a) clean b) mixed c) pure
2. All but 20 of the over 100 elements identified to date are ... 
a) metals b) gases c) non-metals
3. Only 7 metals are common in the earth's ...
a) surface b) crust c) underground
4. Copper was the first metal... by man. 
a) invented b) opened c) discovered
5. The steam-hammer was … by games Nesmith.
a) elaborated  b) designed  c) worked out
6. Gold, silver and copper have always been ... for their qualities.
a) praised b) respected c) valued

Exercise 5. Give a written translation of the following passages.
1. Thomas, Sidney Gilchrist (1850 - 1885), a British metallurgist. Educated at Dulwich college. Served as a clerk at the Court of London and attended evening lectures at the Royal Mining School. While looking for ways and means of making steel from high-phosphorus pig iron in the Bessemer converter, he devised (with assistance from his  cousin Peter Gilchrist)  in  1878  what later became known  as the Thomas-Gilchrist process in England or the Thomas process on the continent. Took out several patents covering the process between 1877 and 1882. Predicted that the high-phosphorus slag from his process could be used as a soil conditioner and stimulant to plant growth.        
|
2. Obuhov, Pavel Matveyevich (1820 - 1869), a Russian metallurgist. Graduated from the St. Petersburg Corps of Mining Engineers with honors in 1843. Was sent to work in the Urals. Was appointed Manager of the Zlatoust Arms Factory in 1854, where he completed his improvements of the crucible process. Was granted in 1857 the privilege of using his process for the large-scale production of high-quality cast steel. Designed in the late 1850s a factory to make steel field guns, which went into operation at the Prince Mihail Factory in 1860. This started the use of cast steel for gun barrels and was a turning point for Russian artillery. Obuhov's steel field gun which had fired over 4000 rounds without damage was awarded a gold medal at the World Exhibition in London in 1862. Elected a corresponding member of the Artillery Committee and appointed Chief of the Zlatoust Mining District in 1861. Headed the construction of a major steel works in St. Petersburg in 1863, later named after him.


Text 6
More Progress in Steel Production
Iron coming from a blast furnace is called pig-iron, and still contains many impurities which have to be removed before it can be converted into steel. During the Industrial Revolution the demand for steel was so great that better and quicker methods of producing it became necessary. A big step forward was made with the invention of the 'Bessemer Converter'.
Henry Bessemer (1813 - 1898) was a British civil engineer and inventor. He was elected to the London Royal Society in 1879. During his lifetime he patented over a hundred inventions in various fields of technology.
Henry Bessemer's idea was that the impurities would be burned away if air was blown through molten pig-iron.
An experimental vessel to contain 7 cwts of molten pig-iron was set up in Bessemer's factory. Air pipes led into the bottom of the vessel, and when the air was turned on, huge flames and showers of sparks shot out of the mouth of the converter, followed by spurts of molten metal and slag. Bessemer and his workers could only retreat and hope for the best. They could not turn off the air because the air-valve had been placed too near to the converter. However, after ten minutes the eruption subsided and it was found that the iron was free of impurities.
The new process was widely adopted, and [converters were built which could purify several tons of pig-iron in half-an-hour - an enormous improvement on previous methods. The Bessemer 'blow', with flames shooting high into the air, is one of the most dramatic sights in steel manufacture.
Other methods followed, the Siemens 'open hearth' furnaces were slower than the Bessemer converter but gave better control. 'Electric arc' furnaces were introduced later.
Two metals, manganese and chromium, discovered in 1774, were to play an important role in steel manufacture. Small quantities of manganese in steel adds greatly to its strength. Chromium is used in the manufacture of stainless steel.

Task 2. Lexical Exercises
Exercise 1. Find the English equivalents for the words and -word-combinations. Use them in the sentences of your awn.
чугун (штыковой чугун); содержать примеси; удалять примеси; превращать в сталь; потребность в стали; инженер-строитель; выжечь; запатентовать; шлак; вантуз; модернизация ранее существующих методов; марганец; хром; увеличивать прочность; играть важную роль в производстве стали.
Exercise 2. Match the English -words and-word-combinations given below -with their Russian equivalents.
	1. to produce steel
2. to make a big step forward
3. air pipes
4. in various fields of technology
5. to hope for the best 
6. to adopt widely
7. to turn off 
8. the most dramatic sight
9. electric are furnace
10. open hearth furnace
	1. наиболее величественное зрелище
2. электродуговая печь
3. производить сталь
4. надеяться на лучшее
5. выключать
6. вентиляционные трубы
7. мартеновская печь
8. сделай большой шаг вперед
9. принять повсеместно
10. в различных областях техники


Exercise 3. Answer the following questions.
1. What differs pig-iron from steel? 2. Who made the revolution in steel industry? 3. What was the main idea of Bessemer's experiment? 4. What are the advantages and disadvantages of open hearth furnaces over Bessemer's converter? 5. How can we increase the strength of steel? 6. What is chromium used for? 
Exercise 4. In the text there are some verbs which in combination with prepositions acquire another meaning:
to set up - устанавливать, утверждать to 
turn on – включать
to turn off – выключать
Such combinations are called verbal collocations. Translate the following verbal collocations into Russian and complete the sentences given below using them.
to set smith off;     to set in; to set out;          to turn someone down;                                           to turn smith in;     to turn someone on;        to turn out
1. Let's ... early tomorrow. It'll take us long to get to Stratford. 2. We've had ... his proposal. It'll be too expensive to make use of it. 3. His lectures ... to be very interesting. 4. It's been very cold the last few days. I think the winter . . . already. 5. Rock music really ... me ... 6. Bill is a hard-working student. He ... two essays every week.                         7. He ... to work on the project several days ago. 
Exercise 5. Choose the 'word or phrase that best completes each sentence. Explain у our choice.
1. The ... of steel at Robertsbridge began in 1565. 
a) production b) output c) manufacture
2. The importance of Bessemer's discovery was that... pig iron was trans formed into steel within some thirty minutes.    
    	 a) molten b) liquid c)hard
3. In the end of the 18th century ... of metals improved greatly with the help of new methods.
a) quantity b) quality c) number     
4. One of the properties of metals is their specific... 
a) shining b) luster c) glitter
5. All metals except mercury are ... substances.
a) hard b) tough c) heavy
6. Converters can ... several tons of pig iron in a short period of time.
a) clean b) clear c) purify
7. Impurities must be removed before pig iron can be ... into steel.
a) converted b) transformed c) made
8. .Chromium was ... in 1774.
a) opened b) found c) discovered
Exercise 6. Give a written translation of  the following passage.
The technique of making steel had not fallen into oblivion. In Anglo-Saxon literature many references are made to steel and also to 'steeling' Conversion of soft wrought iron into steel by cementation continued to be practiced. The technique seems to have been improved by the Danes locally to satisfy the demands of small economic units.
The conquering Normans were greatly impressed by the industrial efficiency they found in England. German skilled workers were accustomed to reside in England because of the high level the Anglo-Saxons had attained in metal-making. For example, knives made in England, were valued much in France during the Middle Ages.

Text 7
Steel Production in Sheffield
Today, Sheffield is one of the main sources of the world's best steel, the mainspring for me mightiest industries of mankind.
Yet, as a steelmaking centre, Sheffield built its reputation only about a century and a half ago. The location of me industry in the lower valley of the Don owed something at that time to the older established edge tool crafts, based originally on imported steel into an area with fuel and water power available, but the main advantage of South Yorkshire was the abundant supply of coal and access to Baltic transport.
The name of the city has become synonymous with quality, craftsmanship and traditional skills. Skills that have became secrets handed down from father to son, that have created the city's proud boast that the words 'Sheffield, England' on any product are a certain guarantee of quality.
The modem steel industry on which the city's fame partly rests, only really began with the invention of the crucible process by Benjamin Huntsman, who settled in Handsworth about 1740. His steel was of unequalled uniformity of quality and its use revolutionised the making of tools.
By 1835 Sheffield was already established as the centre of tool-steel manufacture in
Britain. Bessemer's invention of his converter steelmaking, first practised in Sheffield and bringing the era of bulk steels, put Sheffield further ahead. Sheffield chose, however, to develop on the lines of the manufacture of alloy and special steels for special purposes and with distinct characteristics. There are numerous types of steel made but they can mainly be divided into a few wide groups: low and medium carbon steels; high carbon and high quality alloy tool steels; special alloy constructional and die steels; stainless and heat-resisting steels, low steels from which permanent magnets for the electrical industries are made (including alloys which are not true steels but made principally in Sheffield by the same process).
Sheffield, the initiator, is in fact the place where the chief discoveries respecting steel and its wonderful powers and possibilities have been made by means of trial and error. Here in 1859 Robert Forester Mushet, made possible the production of a mild all-purpose steel in large quantities. A further process was also introduced, the Siemens-Martin process. In his open-hearth process heat was saved and intensified by using for the blast hot air from the furnace instead of cold. This enabled manufacturers to use ore with a smaller percentage of carbon and a higher percentage of impurities such as phosphorus, as the blast cleared away the harmful elements more thoroughly. Both of these improvements enormously cheapened the production of the average steels in ordinary use.
The industrial legacies provided by these early steelfounders created a sound basis for development. The Siemens open hearth furnace, the converter process invented by Alexandre Tropenas, the electric arc furnace, the high-frequency induction furnace have taken their places in due course. Low-frequency induction melting has since been introduced into the city and high-frequency induction heating is helping heat-treatment and other processes in the manufacture of Sheffield's steels and steel products.

Task 2. Lexical Exercises

Exercise 1. Find the English equivalents for the following words and word-combinations given below. Use them in the sentences of your own.
источник; главная движущая сила; местоположение; острый режущий инструмент; преимущество; доступ к; мастерство; легированная сталь; отличительная характеристика; сталь с низким содержанием углерода; строительная сталь; нержавеющая сталь; жаропрочная сталь; сплав; удешевить производство; основатели   сталелитейной   промышленности;   высокочастотный   нагрев; низкокачественная плавка; термическая обработка.
Exercise 2. Match the English words and word-combinations given below with their Russian equivalents.

	1. a steelmaking centre
2. abundant supply
3. water power
4. crucible steel
5. uniformity of quality
6. a certain guarantee of quality
7. bulk steel
8. die steel
9. permanent magnet
10. by means of trial and error
11. mild steel
	1. тигельная сталь
2. необработанная сталь
3. одинаково высокое качество
4. штамповал сталь
5. определенная гарантия качества
6. постоянный магнит
7. неограниченный запас
8. путем проб и ошибок
9. мягкая (малоуглеродистая) сталь
10. водяная энергия
11. центр сталелитейного производства


Exercise 3. Answer the following questions.
1. Why did Sheffield become a steelmaking centre? 2. When did the modem steel industry begin? 3. What types of steel were produced in Sheffield? 4. Which processes of steel-making were first introduced in Sheffield? 5. How can the Siemens-Martin process be described?
Exercise 4. Choose the word or phrase that best completes each sentence.
1. Such men as Bessemer, Siemens and Mushet were ... the steel material.                            a) improving b) discovering c) introducing.
2. Only comparatively small... of me steel could be melted at one time in the first crucibles.
a) numbers b) quantities c) amounts
3. Bessemer's converter was the first major . . . after Huntsman's crucible.
a) discovery b) invention c) innovation
4. South Yorkshire used to give the ... supply of coal.
a) great b) rich c) abundant
5. Bessemer's process helped to bum ... all the carbon.
a) out b) in c)up
6. South Wales - ... near the sea - was convenient for the importation of Spanish ore.
a) located b) present c) accommodated                      
7. Almost all important discoveries were made by means of trial and ...
a) mistakes b) fault c) error

Exercise 5. Word-building: A compound noun is a combination of two or more nouns.
They are frequently used in scientific writing. Here are some examples of compound words. Find more compound words in the text. Work out the rule of their formation and use them in the sentences of your own. Pay attention to their meaning.
1. silver - серебро; silver-coloured - серебристый; silversmith - серебряных дел мастер; silver-work - изделие из серебра
2. water - вода; water-cooler - радиатор; water-engine - гидравлическая машина; waterfall - водопад.
Exercise 6. Change each of these phrases into a compound noun.
1. reaction of chemicals        5. pressure of gas
2. pump for fuel                    6. density of gas
3. processor of words            7. compression of air
4. rain that contains acid        8. pollution of the air
Exercise 7. More about word-building. A knowledge of prefixes and their meanings can help you to enlarge your vocabulary. Once you know what a particular prefix means, you have a clue to the meaning of every word beginning with that prefix. English prefixes come mainly from Old English (Anglo-Saxon), Latin and Ancient Greek.
l. fore- = before, beforehand, front 
For example: foreword = preface, introduction (предисловие, вступление)
                      foremost = standing at the front; most advanced; leading; chief (передний, передовой, выдающийся)                                                foresight = power of seeing beforehand what is going to happen (предвидеть, предугадать)
2. out- = beyond; more than; better than
For example:    outlast = to last longer than (продолжаться, продержаться дольше, чем...)                                                                           outrun = to run faster than (опередить, обогнать)                         outlook = prospect for the futures (вид; перспектива; мировоззрение)
3. over- = too, excessively
For example:   oversupply = a great supply (поставлять слишком много; снабжать с избытком)                                                                                        overconfident = too confident of oneself (самоуверенный) overestimate = to make too high an estimate (rough calculation) of the worth or size of smb,  smth (слишком высокая оценка чего-л, кого-л)
Translate at sight:
1. Joe overestimated the capacity of the new equipment. 2. The output of the factory is slowly increasing. 3. Yesterday I mislaid my bag and it took me about an hour to find it. 4. Harry's bad test overshadowed his good work during the last month. 5. We have a shortage of good engineers but an oversupply of unskilled workers. 6. An overdose of this medicine can be dangerous. 7. Sheriock Holmes managed to outwit the cleverest criminals.
Exercise 8. Give a written translation of the following passage.
THE BLAST FURNACE
Iron is extracted from iron ore in blast furnaces. The biggest are 60m (200ft) high, produce 10,000 tonnes of iron a day, and work non-stop for 10 years. The furnace gets its name from the blast of hot air that heats up the raw materials. These are iron ore, limestone, and coke (a form of carbon). As carbon is more reactive than iron, it grabs the oxygen from the iron ore, leaving iron metal behind.
Limestone is included in the furnace because it mizes and combines with sand, clay, and stones in the ore. They form a waste material, called slag, which floats on top of the molten metal.
The chemical reactions begin when hot air is blasted into the furnace. As the coke bums, the carbon in it gets enough energy to react with oxygen from the air to form first carbon dioxide and then carbon monoxide. The carbon monoxide takes oxygen atoms from the iron oxide to leave carbon dioxide and iron metal. Temperature inside the furnace reaches 1,900 С, melting the iron which sinks to the bottom.


Text8 
The British Steel Industry Today
Most of the early developments in iron and steel production originated in Britain, the world's eighth largest steel-production nation in 1979. The Iron and Steel Act 1967 brought together into public ownership 14 major companies and created the British Steel Corporation (BSC). In recent years BSC has produced about 82 per cent of Britain's crude steel and is the largest steel undertaking in Western Europe. As a result of the widespread industrial recession, employment in the steel industry has been declining, both in Britain and in other countries.
The remaining (private sector) companies are represented by the British Independent Steel Producers' Association whose members employ some 60,000 people and account for over a third of the value of the industry's turnover. The private sector is particularly strong in the manufacture of alloy and stainless steels and of finished products for the engineering industry. The main steel producing areas are Yorkshire and Humberside (32 per cent of crude steel output in 1979), Wales (32 per cent), the Northern region (15 per cent), Scotland (8 per cent) and the West Midlands (5 per cent).
About 75 per cent of British steel producers' deliveries of finished steel products are used by home industry and the remainder for direct export, the major markets for which are the rest of the European Community and the United States. A large part of the steel used by industry in Britain is also subsequently exported as part of other finished products.
The castings industry plays an important role in meeting the needs of manufacturers for essential components for products sold both in Britain and abroad. Its main customers are the vehicle, mechanical engineering, building and construction industries. The British Cast Iron Research Association, the Steel Casting Research and Trade Association conduct much of the research and development in the industry.
Britain's non-ferrous metal processing and fabricating industry is one of the largest in Europe. Its major products are aluminium (both virgin and secondary metal), secondary and refined copper, lead and primary zinc. Tin mining in Cornwall supplies about 25 per cent of Britain's tin requirements but otherwise British metal smelting and refining industries are based on imported ores. Britain is also a major producer of the newer specialised metals including uranium, zirconium and beryllium for the nuclear energy industry, niobium for aircraft production and selenium, silicon, germanium and tantalum for electronic apparatus. Titanium and titanium alloys are also produced and used in aircraft production, power generation and North Sea oil production, where their lightness, resistance to stress, flexibility and resistance to oxidisation are especially valued. Nearly half the industry is situated in the Midlands. Other centres include south Wales, London, Tyneside and Avonmouth, where a zinc smelter of some 100,000  tonnes capacity operates. Three large-scale aluminium smelters provide 85 per cent of Britain's requirements for primary aluminium. The large non-ferrous metals fabricating industry uses large quantities of imported refined metals such as copper, lead, zinc and aluminium. A wide range of semi-manufactures is produced in these metals and their alloys, and, particularly in aluminium, firms are engaged in smelting, casting and fabrication by rolling, extrusion and drawing; advanced techniques of powder metallurgy and pressure die-casting are also employed. In recent years considerable progress has been made in the development of ‘superplastic’ alloys, which are more ductile and elastic than conventional alloys.
Scientific and technological research for the industry is conducted by the Warren Spring  Laboratory of the Department of Industry and by the British Non-Ferrous (BNF) Metals Technology Center.  

Task 2. Lexical Exercises
Exercise 1. Find the English equivalents for the words and word-combinations given below. Use them in the sentences of your own.
необработанная сталь, объединить; предприятие; спад производства; частный сектор; занятость (рабочей силы); выпуск стали; конечный продукт; машиностроение; литейное производство; производитель; очищенная медь; добыча олова; самолетостроение; ударостойкость; мощностью в 100 тонн; прокатка; горячая штамповка; прогрессивные технологии; порошковая металлургия; оборот. 

Exercise 2. Match the English words and word-combinations given below with their Russian equivalents.

	1. to be represented        
2. alloy                    
3. stainless steel           
4. deliveries of finished steel   products
5. to play an important role/part in   
6. to meet the needs of manufacturers
7. essential components
8. virgin metal        

9. secondary metal
10. resistance to oxidation        
11. smelting industry             
12. refining industry               
13. processing industry            

14. superelastic alloys          
15. conventional alloys             
16. semi-manufacture           

	1. обрабатывающая промышленность
2. сплав
3. обычные (традиционные) сплавы
4. устойчивость к окислению

5. сталеплавильная промышленность
6. необработанный металл

7. полуфабрикат
8. поставки конечных продуктов
сталелитейного производства
9. вторичный обработанный металл
10. основные компоненты
11. играть важную роль
12. сверхэластичные сплавы
13. удовлетворять потребности    производителей
14. быть представленным
15. аффинажная промышленность
16. нержавеющая сталь


Exercise 3. Answer the following questions.
1. What was the purpose of the Iron and Steel Act? 2. What organization represents the private sector in British metallurgy? 3. Where are the finished products of steel industry used? 4. Why is the castings industry so important?        5. Does non-ferrous metal processing play an important part in British metallurgy?
Exercise 4. Agree or disagree with the following statements.
1. The private sector of British metallurgy is not particularly strong. 
2. Britain uses all its steel producers' deliveries of finished steel products only for the needs of home industry.
3. The castings industry is underdeveloped in Great Britain.
4. Britain's non-ferrous metal processing and fabricating industry is one of the largest in Europe.
5. Nearly half of the industry is situated in the Midlands.
6. Britain does not produce the newer specialised metals (uranium, beryllium, etc.)
Exercise 5. Circle the letter of the answer that best matches the meaning of the underlined word.

1. The Iron and Steel Act 1967 brought together into public ownership 14 major steel companies.
a) united b) disintegrated
2. The major steel producing areas in England are Yorkshire and Humberside.
a) minor b) main                                               
3. This institute conducts much of the research in the industry.
a) fulfils b) carries out 
Exercise 6. Give a written translation of the following passage.
The output of non-ferrous metals and their alloys in 1993 included primary and secondary (recycled) aluminium and copper, as well as aluminium and copper and copper alloy semi-manufactures. The production of metal relies mainly on imported ores and recycled material of both domestic and overseas origin.
Britain is a major producer of specialised alloys for high-technology requirements in the aerospace, electronic, petrochemical, nuclear and other fuel industries. Aluminium, lithium, developed by British Alcan Aluminium, is ideal for use in aircraft, being lighter, stronger and more rigid than normal aluminium.
There is also an important sector producing copper and copper alloy semimanufactures for use in a wide variety of products like electric wire and cable; tubes and fittings for plumbing and valves; components for the engineering and transport industries.
Non-Ferrous Metals

Text 9

The First Non-Ferrous Metals

Non-ferrous metals are the metals not composed of or containing iron. As it has been said before, copper was one of the first metals to be used. In its natural form, copper occurs in the ground as copper ore, a mineral. But this ore contains only 0.5 - 1 per cent of the metal. The rest is rock. The world produces 9.6 million tonnes of copper a year. This means that more than a thousand million tonnes of ore have to be removed from the ground and the pure copper extracted.
Most copper is extracted from a compound of iron, sulphur, and copper called sulphide ore. Hot air is blown into a furnace to separate the copper from the iron and sulphur. The iron and sulphur react with the oxygen to form iron oxide and sulphur dioxide, leaving molten copper metal. This copper, known as blister copper, is about 98 per cent pure. A process called electrolysis is needed to separate the remaining impurities. During this process a slab of blister copper is suspended in a solution of copper sulphate and sulphuric acid, where it acts as a positive electrode (anode). When electricity is passed through the solution, the copper in the anode is dissolved. The pure copper collects at the negative electrode (cathode) and the impurities fall below,
Copper is a good conductor of heat and electricity. We use it to make cooling utensils and all sorts of pipes for carrying hot water, both in homes and in industry. We also use it to make different kinds of electrical devices, such as lightning conductors and the electric coils in motors. Copper does not rust easily, so it lasts a very long time.
Such metals as lead and tin were widely known in Roman times. Lead is a soft malleable, ductile, bluish-white, dense metallic element, extracted chiefly from galena and used in containers and pipes for corrosives, in solder and type metal, bullets,  radiation shielding, paints and anti-knock
compounds.
Some Roman aqueducts still stand today because they were lined with lead and lead does not rust. Many thousands of tonnes were used in a single aqueduct. So much lead was used in water-supply systems that eventually the Romans suffered some lead-poisoning.
Tin was the fifth metal discovered by man. It is a malleable, silvery metallic element obtained chiefly from cassiterite. It is used to coat other metals to prevent corrosion, and forms part of numerous alloys such as soft solder, pewter, type metal and bronze. For example, pewter, an alloy of lead and tin, was widely used in Roman times to make cups and dishes.


Task 2. Lexical Exercises
Exercise 1. Find the English equivalents for the words and word-combinations given below. Use them in the sentences of your own
цветные металлы; содержать железо; извлекать; железо и сера вступают в реакцию с кислородом; электролиз; сляб; анод и катод; электрообмотка; молниеотвод; галенит; припой; гарт; касситерит; предотвратить коррозию; мягкий припой; сплав на оловянной основе; олово; система водоснабжения; ржаветь; акведук.
Exercise 2. Match the English -words and -word-combinations given below -with their Russian equivalents.
1. to be composed of        	1. едкое вещество
2. sulphide ore              		2. оседать на дно
3. sulphur dioxide            	3. состоять из
4. blister copper            		4. длиться долгое время (здесь: долговременный)
5. fall below                		5. электроприборы 
6. electrical devices       		6. двуокись серы, сернистый ангидрит 
7. to last a long time         	7. противорадиационный экран
8. corrosive                		8. свинцовые отравления
9. radiation shielding        	9. покрывать металлы
10. lead-poisoning          	10. пузырчатая медь
11. to cover metals         	11. серный (железный) колчедан, 
                                                        пирит
Exercise 3. Answer the following questions.
1. What is a non-ferrous metal? 2. What is most copper extracted from? 3. Why is copper so widely valued? 4. Were lead and tin widely known in Roman times? 5. How did the Romans use lead? 6. What are the properties of tin? 7. Why is tin widely used for coating other metals?
Exercise 4. Using English to define.
Aristotle suggested that a good definition should include a general classification of a term plus the specific characteristics that differentiate the term from other members of its class.
Definition formula: Term = Class + Characteristics
In the text given above there are some definitions of tin and lead. Using the pattern put me jumbled words into the right order to make a definition.
1. a process, is, to form, casting, a liquid metal, by pouring, into a particular shape,  into a mold.
2. a mineral, ore, is, can be extracted, a metal, from which.
3. pale-yellow, a, element, sulphur, is, non-metallic.
4. the basis, a star, sun, of, that, is, the solar system, is.
5. uranium, radioactive, metallic, silvery-white, is, heavy, element, easily               oxidized, a.
6. the, of, environment, is, ecology, study, the.
7. ground, a, on, fog, is, cloud, the, forms, that.
8. the, state, Bavaria, is, largest, southern, the. West Germany, of, in, part.

Exercise 5. Vocabulary in context: Choose the word that best matches the meaning of the underlined word as it is used in each of the sentences,
1. Calcium is obtained from the electrolysis of calcium chloride.
a) destroyed b)got
2. The initial research was not successful, so a second experiment was planned.
a) last b) first
3. He wanted to shield himself from the burning sun.
a) open b) protect
4. The space between the earth and the moon is а vacuum 
a) empty b) full
5. The earth absorbs the water from the rain.    :
a) gives off b) drinks in
6. All efforts were concentrated on the research programme.
a) devoted b) centered
7. Our natural resources are not inexhaustible.
a) limited b) endless
Exercise 6. Give a written translation of the following passages.
Leaching
In some ores the copper is combined with oxygen. In a process called leaching, sulphuric acid is sprayed over these copper oxide ores, which dissolves the copper but not the rock. The copper and sulphuric acid form solution of copper sulphate, which is purified by electrolysis.
Carrie Everson
Ores contain a mixture of valuable metallic substance and worthless rock. An American schoolteacher, Carrie Everson, invented a way of separating the two in 1886. She ground up ore and mixed it with oil and acid. This produced a froth in which the metallic substances floated while the rocky materials sank.
Text 10

Precious Metals

Why are some metals so much more valuable than others? Gold, silver and platinum have been highly valued for centuries because of their scarcity, beauty and high qualities. The result of the rush for these metals was death, blood and tragedy.
When Christopher Columbus discovered the Americas in 1492, Spanish expeditions soon followed, and though they are much criticised for their cruelty, greed and treachery, the military achievements of the 'Conquistadors' were remarkable. First they conquered Mexico and took away its valuable treasures. Seeking more land and wealth they invaded Peru, home of the Incas. Here they murdered the king and stole his vast hoard of gold - probably the greatest in the world. The natives were enslaved and set to work to win more gold. Later the Spanish conquered Chile and Bolivia, both of these countries being rich in precious metals, particularly silver.
To the metallurgists, the most exciting discovery made by the Spaniards was the finding of platinum in the silver mines of Mexico. At that time the new metal was
regarded as more of a nuisance than of value. It could not be melted by any known method, though it was possible to make a very realistic imitation gold from it. Later it joined the group of precious metals and is now used for jewellery and in industry. Its high melting point makes it suitable for electrical contacts where the heat of sparks would melt other metals. In the chemical industries its resistance to corrosion is of great value.
Gold is the most malleable of all the metals. It can be hammered into sheets so thin that 250 of them would equal the thickness of a sheet of paper. It is also the most ductile metal. One gram of gold can be drawn into a wire 1.8 miles in length.
Gold is the least chemically active of all metals and does not combine with oxygen to form rust. This ability to resist corrosion makes it very durable, i.e. it may last for centuries. Pure gold is too soft to be used in jewelry so it is usually alloyed with other metals. The proportion of gold in an alloy is measured in karats. Pure gold is 24 karats. A 14 karat gold ring is an alloy of .about 58% of gold and small percentages of copper and silver.
Silver is similar to gold in many ways. Like gold, it is very malleable and ductile and so it is also used for jewelry. Silver differs from gold in that it is more reactive and tarnished when exposed to the traces of sulfur in the air. (Silver sulfide, a black deposit, forms on its surface). Pure silver is too soft and so it is usually alloyed with copper to increase its hardness and durability. Sterling silver is 92.5 percent silver and 7.5 percent copper. Silver is used for coins and for photographic film because certain compounds of silver, such as silver bromide, reflect light. Silver is the best conductor of electricity known.

Task 2. Lexical Exercises
Exercise 1. Find the English equivalents for the words and -word-combinations given below. Use them in the sentences of your own.
огромный запас золота; засесть за работу; рассматривать; имитация золота;
известный метод; драгоценные металлы; высокая точка плавления; химическая промышленность; ювелирное украшение; измерять; терять блеск (окисляться);
серебро высшей пробы; фотопленка; серебряные копи.
Exercise 2. Match the English words and word-combinations given below with their Russian equivalents.
1. to criticize for                  		1. в поисках новых земель и богатства
2. remarkable achievements       	2. повысить износостойкость
3. seeking more land and wealth       	3. богатый драгоценными металлами
4. to set to work                  		4. растянуть в проволоку
5. to equal smth                  		5. отражать свет
6. to increase durability             		6. засесть за работу
7. to reflect light                		7. быть равным чему-л
8. rich in precious metals           		8. наименее химически активный металл
9. the least chemically active metal     9. удивительные достижения
10. to draw into a wire              		10. критиковать за

Exercise 3. Answer the following questions.
1. What are the precious metals valued for? 2. When did the Spanish expeditions set for South America? 3. What did they find there? 4. What was their most exciting discovery? 5. Why is it easy to hammer gold into thin sheets? 6. Where is gold used?    7. What are the properties of silver?
Exercise 4. In the text given above you could find the fragments Of the definitions of gold and silver. Make them complete definitions. Listed in the box are some guidelines for writing good definitions. They are followed by poorly written definitions. Say, what is wrong with them and correct them.
	1. Identify the class. You may also use descriptions, comparisons, examples.
2. Be precise. Do not only identify the class, but give the characteristics that differentiate this object or phenomenon from others.
3. Use negative definitions (like 'An apple is not a vegetable') when you think people have a wrong idea. But then follow it with a proper definition.
4. Be objective. Always remember about those you are speaking to. A child needs an easier and more detailed definition.


1. An apple is round, red and about the size of a fist.
2. An astronomer is a scientist.
3. Radium is an element.
4. A pizza is something really good to cat.
5. Helium is light.
6. Barometer measures air pressure.
7. Conduction transfers heat.                        
8. An agronomist is a person who practises agronomy.

Exercise 5. Translate at sight.
Metals and Non-metals
The 105 elements do not, fortunately, exhibit 105 completely different sets of properties. When the major properties are considered it is found that the elements fall into one or two groups, the metals or the non-metals. The contrast between the properties of these two groups is given below. It is not to be expected that all elements in one class will agree m every detail; some differ in one or two properties from the others of their class; these exceptions are indicated in brackets.
	Metals
	
	Non-Metals

	
	Physical properties
	

	1. Solid at room temperature     (mercury is the only liquid metal)
  2. Have a high density (except potassium and sodium)
3. Can be moulded by pressure, i.e. they are malleable                   
4. Have high melting points and       boiling points
5. Are good conductors of heat,        electricity     

6. Can be drawn into a Wife, i.e. they are ductile 
	1. Many are liquids and gases at room temperature
2.Density is usually low

3. Solid non-metals are brittle

4. Have low melting points and boiling points                      
5. Are poor conductors of heat and electricity (graphite is the only good conductor of electricity among non-metals ) 6.Cannot be drawn into a wire


Chemical properties

	7. Have basic oxides         
8. React with dilute acids forming salts
9. Form positive ions
10. Are liberated at the cathode    during electrolysis (hydrogen during electrolysis acts as a metal)
	7. Have acidic oxides
8. Salts of non-metals do not are brittle
9. Form negative ions
10. Are liberated at the anode during electrolysis




The chemical properties are much more conclusive than the physical properties for deciding whether a particular element is to be regarded as a metal or a non-metal, e.g. if an element forms a basic oxide it must be classified as a metal. A basic oxide is never formed by a non-metal






Text10

Silverware and Plate Industry

While reading the text we shall return to Sheffield - the biggest centre of British metallurgy.
The story of silverware and the story of the highly-prized Old Sheffield plate are inextricably linked. Two hundred and fifty years ago cutlery manufacture was the only important industry in Sheffield and knife handles were the only objects made in silver.
As a result of mid-eighteenth century pioneering work by Thomas Boulsover, a Sheffield cutler, and Joseph Hancock who developed a method of plating a copper ingot with silver by fusion, a new industry came into being.
The plated ingot was rolled as if it was one metal, and by the 1760's several firms were engaged in the manufacture of Old Sheffield plate tableware. Early examples are now coveted collectors items.
Sheffield manufacturers found a ready market: a growing middle class who turned to the cheaper, beautiful articles which resembled silver and were almost as durable. 
Machinery invented for the mass production of Sheffield Plate turned out to be suitable for the economical production of silver tableware and from this a sterling silver industry sprang up.
In 1773 an Act of Parliament granted the town its own Assay Office; the Sheffield mark - a crown. After 1904 the Office was also authorised to assay gold on which its mark is the York rose. The present Assay Office is in Portobello Street.
The silverware trade is now the largest industry carried on in Sheffield with non-ferrous metals; the emphasis is on   specialists, high grade       work manship and two well-known pieces regularly made here are the Grand National trophy and Lonsdale Belts awarded to the winners of British boxing title fights
Task 2. Lexical Exercises
Exercise 1. Find the English equivalents for the words and word-combinations given below and use them in the sentences of your own.
столовое серебро (изделия из серебра); ножовщик; ножевые товары; медная болванка; напоминать серебро; пробирная палата; уполномоченный; награждать;
оборудование (станки); основное внимание уделяется.
Exercise 2. Match the English words and word-combinations given below with their Russian equivalents. Use them in the sentences of your own.

	1. plate
2. inextricably linked
3. pioneering work 

4. to plate by fusion
5. a new industry came into being

6. high grade workmanship
7. York rose
8. Grand National trophy





9. Lonsdale Belt
	1. плакировать путем сплавления
2. появилась новая промышленность
3. сложным образом связаны друг с
    другом
4. мастерство высокого класса
5. Белая роза (эмблема династии Йорков - королевской династии 15в)
6. изыскательская работа
7. столовое серебро
8. высшая награда боксеров-профессионалов - богато украшенный пояс, вручается чемпиону Великобритании, завоевавшему это звание три раза подряд 
9. приз победителю ежегодных крупнейших скачек с препятствиями



Exercise 3. Answer the following questions.
1.When did the story of Old Sheffield silverware and plate begin? 2. What method was developed in the middle of the 18th century? 3. Why did the plate industry develop so rapidly? 4. Does Sheffield have its own Assay Office? 5. Which two well-known National trophies are made in Sheffield? 

Exercise 4. From the choices given choose a word or phrase which could be substituted for the underlined word or phrase without changing its meaning.
1. These two stories are closely linked.
a) connected b) mixed c) integrated
2. A new industry came into being in the middle of the 18th century.
a) developed b) sprang up c) continued
3. A growing middle class wanted to buy cheaper, beautiful tableware.
a) extending b) developing c) increasing
4. The Assay office was authorized to assay both silver and gold.
a) was allowed b) was given the right c) was ready
5. In Sheffield two well-known trophies are made.
a) respectable b) popular c) famous
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