
Inventors and Inventions (unit 9)
James Watt was a Scottish inventor and mechanical engineer, renowned for his improvements in steam engine technology. James Watt, the son of a merchant, was born in Greenock, Scotland, in 1736. At the age of nineteen Watt was sent to Glasgow to learn the trade of a mathematical-instrument maker. In 1757 he established his own instrument-making business.  The first working steam engine had been patented in 1698 and by the time of Watt's birth, Newcomen engines were pumping water from mines all over the country. In 1763 Watt was sent a Newcomen steam engine to repair. While putting it back into working order, Watt discovered how he could make the engine more efficient. Watt worked on the idea for several months and eventually produced a steam engine that cooled the used steam in a condenser separate from the main cylinder. He designed a separate condensing chamber for the steam engine that prevented enormous losses of steam. His first patent in 1769 covered this device and other improvements on Newcomen's engine. James Watt was not a wealthy man so he decided to seek a partner with money. John Roebuck, the owner of a Scottish ironworks, agreed to provide financial backing for Watt's project. Together he and Watt began to manufacture steam engines. These machines were mainly sold to colliery owners who used them to pump water from their mines. Watt's machine was very popular because it was four times more powerful than those that had been based on the Thomas Newcomen design. Watt continued to experiment and in 1781 he produced a rotary-motion steam engine. Whereas his earlier machine, with its up-and-down pumping action, was ideal for draining mines, this new steam engine could be used to drive many different types of machinery. In 1755 Watt had been granted a patent by Parliament that prevented anybody else from making a steam-engine like the one he had developed. By 1790 Watt was a wealthy man and in 1800 he retired and devoted himself entirely to research work. He patented several other important inventions including the rotary engine, the double-action engine and the steam indicator, which records the steam pressure inside the engine. Watt died on 19 August 1819. A unit of measurement of electrical and mechanical power - the watt - is named in his honour.

Joseph Michael and Jacques Ètienne Montgolfier, born in Annonay, France, were inventors of the first practical balloon. Joseph-Michael, the elder, was born on August 26, 1740; Jacques-Ètienne was born on January 6, 1745. They were 2 of the 16 children of Pierre Montgolfier, whose prosperous paper factories in the small town of Vidalon, near Annonay, in southern France, helped support their balloon experiments. In 1782, while watching a fire in his fireplace, Joseph became interested in the "force" that caused the sparks and smoke to rise. He made a small bag out of silk and lit a fire under the opening at the bottom causing it to rise. The brothers discovered that heated air from a fire directed into a paper or fabric bag made the bag rise. They demonstrated this discovery in 1782 when a balloon they made rose into the air about 3,000 feet (1,000 meters), remained aloft some 10 minutes, and then settled to the ground more than a mile and a half from where it rose. The brothers thought the burning created a gas which they called "Montgolfier gas". They didn't realize that their balloons rose because the heated air inside was lighter than the surrounding air. The brothers went on to many more experimental flights. However, in 1785, the buoyancy was shown to be caused by heated air, which is less dense than the surrounding atmosphere. The first public demonstration of a hot air balloon was made on 4th June 1783. The contraption rose to a height of 1000m and flew for over a mile. On September 19th, the Montgolfier brothers conducted a royal demonstration in Versailles. A sheep, a duck, and a rooster became the first hot air balloon passengers. King Louis XVI was not impressed by the stench of the dense smoke, but the brothers believed at the time that it was the smoke that was causing the balloon to rise. The first manned balloon flight took place on November 21st 1783, more than a century before the Wright Brothers took to the skies. A concept arrived at from staring at a fire had become a reality within a single year! Jean-François Pilâtre de Rozier (a physicist) and François Laurent, Marquis d'Arlandes were the first human pilots of an untethered flight. The two brothers were honored by the French Académie des Sciences. During their careers, they published books on aeronautics, Joseph invented a calorimeter and the hydraulic ram, and Étienne developed a process for manufacturing vellum. Joseph died on June 26, 1810. Jacques died on August 2, 1799
Steve Paul Jobs was born in 1955 Los Altos. Steven Paul, was an orphan adopted by Paul and Clara Jobs of Mountain View, California in February 1955. Jobs was not happy at school in Mountain View so the family moved to Los Altos, California, where Steven attended Homestead High School. His electronics teacher at Homestead High, Hohn McCollum, recalled he was "something of a loner" and "always had a different way of looking at things." Early in 1974 Jobs took a job as a video game designer at Atari, Inc., a pioneer in electronic arcade recreation. He became a multimillionaire before the age of 30. He studied physics, literature, and poetry at Reed College. Steve Jobs innovative idea of a personal computer led him into revolutionizing the computer hardware and software industry. When Jobs was twenty one, he and a friend, Wozniak, built a personal computer called the Apple. The Apple changed people's idea of a computer from a gigantic and inscrutable mass of vacuum tubes only used by big business and the government to a small box used by ordinary people. No company has done more to democratize the computer and make it user-friendly than Apple Computer Inc. Jobs software development for the Macintosh re-introduced windows interface and mouse technology which set a standard for all applications interface in software. Two years after building the Apple I, Jobs introduced the Apple II. The Apple II was the best buy in personal computers for home and small business throughout the following five years. His development of the Macintosh re-introduced Xerox's innovative idea of user-friendly interface using a mouse. The Macintosh used a windows interface which contained picture-like icons representing a function or a program to be executed. The user would use a mouse to move a cursor onto the icon and press a mouse button to execute the function or program. Companies witness the success of the Macintosh's user-friendly interface and copied its style to develop their software.

Christian Huygens [ˈhaɪ.gənz] (1629 -1695)  was a Dutch mathematician, astronomer and physicist who patented the first pendulum clock, which greatly increased the accuracy of time measurement. He laid the foundations of mechanics and also worked on astronomy and probability. He was born in The Hague.  He studied law and mathematics at the University of Leiden before turning to science. Historians commonly associate Huygens with the scientific revolution. In 1654 his attention was directed to the improvement of the telescope. In conjunction with his brother he devised a new and better way of grinding and polishing lenses. As a result of these improvements he was able to resolve numerous astronomical questions. His astronomical observations required some exact means of measuring time, and he  invented the pendulum clock in 1656. The most important of Huygens's work was his Horologium Oscillatorium published at Paris in 1673. The first chapter is devoted to pendulum clocks. The second chapter contains a complete account of the descent of heavy bodies under their own weights in a vacuum, either vertically down or on smooth curves. In the third chapter he defines evolutes and involutes, proves some of their more elementary properties, and illustrates his methods by finding the evolutes of the cycloid and the parabola. In the fourth chapter he solves the problem of the compound pendulum, and shews that the centres of oscillation and suspension are interchangeable. In the fifth and last chapter he discusses again the theory of clocks, points out that if the bob of the pendulum were, by means of cycloidal clocks, made to oscillate in a cycloid the oscillations would be isochronous; and finishes by shewing that the centrifugal force on a body which moves around a circle of radius r with a uniform velocity v varies directly as v² and inversely as r. This work contains the first attempt to apply dynamics to bodies of finite size, and not merely to particles. Huygens published his treatise on light in which the undulatory theory was expounded and explained. In 1675, Christian Huygens patented a pocket watch. He also invented numerous other devices, including a 31 tone to the octave keyboard instrument which made use of his discovery of 31 equal temperament. Huygens moved back to The Hague in 1681 after suffering serious illness. Huygens died in The Hague on July 8, 1695.

Ibn al-Haytham (ib'un äl-hīth-äm') is often known as Alhazen (ălhuzen') which is the Latinised version of his first name "al-Hasan". Ibn al-Haytham was born in Basra, Persia, but made his career in Cairo, where he supported himself copying scientific manuscripts. He was the first person to test hypotheses with verifiable experiments, developing the modern scientific method more than two hundred years before European scholars learned of it—by reading his books. Among his original works, only those on optics, astronomy, and mathematics survive. His Optics, which relied on experiment rather than on past authority, introduced the idea that light rays emanate in straight lines in all directions from every point on a luminous surface. To test his hypothesis that "lights and colors do not blend in the air," for example, Ibn al-Haytham devised the world's first camera obscura, observed what happened when light rays intersected at its aperture, and recorded the results in what would become Book of Optics. Ibn al-Haytham conducted this and other experiments investigating the properties of light during a ten-year period when he was stripped of his possessions and imprisoned as a madman in Cairo. He seems to have written around 92 works of which, remarkably, over 55 have survived. The main topics on which he wrote were optics, including a theory of light and a theory of vision, astronomy, and mathematics, including geometry and number theory. In mathematics, al-Haytham elucidated and extended Euclid's Elements and suggested a proof of the parallel postulate.

Isaac Newton was the greatest English mathematician of his generation. He laid the foundation for differential and integral calculus. His work on optics and gravitation make him one of the greatest scientists the world has known. Isaac Newton was born in 1643 in a manor house in Lincolnshire, England. His father had died two months before his birth. When Isaac was three his mother remarried, and Isaac remained with his grandmother. He was not interested in the family farm, so he was sent to Cambridge University to study. Isaac Newton explained the workings of the universe through mathematics. He formulated laws of motion and gravitation. These laws are math formulas that explain how objects move when a force acts on them. Isaac Newton used three laws to explain the way objects move. They are often called Newton’s Laws. The First Law states that an object that is not being pushed or pulled by some force will stay still, or will keep moving in a straight line at a steady speed. The Second Law explains how a force acts on an object. An object accelerates in the direction the force is moving it. The Third Law states that if an object is pushed or pulled, it will push or pull equally in the opposite direction. When most people think of Isaac Newton, they think of him sitting under an apple tree observing an apple fall to the ground. When he saw the apple fall, Newton began to think about a specific kind of motion — gravity. Newton understood that gravity was the force of attraction between two objects. He also understood that an object with more matter – mass - exerted the greater force, or pulled smaller object toward it. That meant that the large mass of the earth pulled objects toward it. That is why the apple fell down instead of up, and why people don’t float in the air. Isaac Newton’s calculations changed the way people understood the universe. No one had been able to explain why the planets stayed in their orbits. What held them up? Less that 50 years before Isaac Newton was born it was thought that the planets were held in place by an invisible shield. Isaac proved that they were held in place by the sun’s gravity. He also showed that the force of gravity was affected by distance and by mass. He was not the first to understand that the orbit of a planet was not circular, but more elongated, like an oval. What he did was to explain how it worked. 

By 1829, Barthelemy Thimmonier, a poor French tailor, entirely ignorant of the principles of mechanics, produced a workable machine made of wood and capable of making a chain stitch by means of a crochet or barbed needle in which the loops lay on the upper surface of the material being stitched. In 1830, Thimmonier was issued a patent by the French government, and by 1841 eighty of his machines were making uniforms for the French Army. Unfortunately an angry mob of tailors fell upon his machines and smashed them to pieces. In 1848, his second invention of the sewing machine, capable of making 200 stitches per minute, was destroyed by a mob. However, he took one of the machines which he had escaped destruction to England where obtained a patent the following year. In 1850, he obtained a US. Patent, but by this time other inventors had entered the field with more practical machines. Thimmonier perfected the first sewing machines made in commercial quantities and put them to practical use, but reaped no reward for his genius.
Questions
1. What was Watt’s country of origin? Scotland was a country of  Watt’s origin.
2. What improvements did J. Watt make? He renowned for his improvements in steam engine technology.
3. Where did Watt get his education? Watt got his education in the Glasgow.
4. What chamber did J. Watt design? He designed a separate condensing chamber for the steam engine that prevented enormous losses of steam.
5. Why was Watt’s machine very popular? 
6. What did J Watt produce in 1781? In 1781 he produced a rotary-motion steam engine.
7. What important inventions did J. Watt patent?

8. Where were Watt’s machines used? Watt’s machines were used in the Glasgow.
9. Who were the inventors of the first practical balloon? Joseph Michael and Jacques Ètienne Montgolfier were inventors of the first practical balloon.
10. Did they come from a poor or wealthy family? Brothers came from a wealthy family. 
11. When did Joseph Montgolfier become interested in the “force” that caused the sparks and smoke to rise? In 1782, while watching a fire in his fireplace, Joseph became interested in the "force" that caused the sparks and smoke to rise.
12. What did the Montgolfier brothers discover about heated air?
13. What was shown in 1785? , in 1785, the buoyancy was shown to be caused by heated air, which is less dense than the surrounding atmosphere.
14. When was the first public demonstration of a hot air balloon made? The first public demonstration of a hot air balloon was made on 4th June 1783.
15. Who became the first hot air balloon passengers? A sheep, a duck, and a rooster became the first hot air balloon passengers. 
16. What books did the Montgolfier brothers publish during their careers? During their careers, they published books on aeronautics, Joseph invented a calorimeter and the hydraulic ram, and Étienne developed a process for manufacturing vellum.
17. What other inventions did Montgolfier brothers make?
18. Where was Steve Paul Jobs born? Steve Paul Jobs was born in 1955 Los Altos.
19. Who were his parents? Steven Paul, was an orphan adopted by Paul and Clara Jobs of Mountain View, California in February 1955.
20. Why did the Jobs family move to Los Altos? Jobs was not happy at school in Mountain View so the family moved to Los Altos, California, where Steven attended Homestead High School.
21. Was Steve Paul Jobs an ordinary student?

22. What was Steve Jobs’ first job? Early in 1974 Jobs took a job as a video game designer at Atari, Inc., a pioneer in electronic arcade recreation.
23. What did Steve Jobs build at the age of 21? When Jobs was twenty one, he and a friend, Wozniak, built a personal computer called the Apple.
24. How did the Apple change people’s idea of a computer? The Apple changed people's idea of a computer from a gigantic and inscrutable mass of vacuum tubes only used by big business and the government to a small box used by ordinary people.
25. What did Jobs software development for the Macintosh re-introduce? Jobs software development for the Macintosh re-introduced windows interface and mouse technology which set a standard for all applications interface in software.
26. Was the Apple II the best or worst buying in personal computers for home? The Apple II was the best buy in personal computers for home and small business throughout the following five years.
27. Why did many companies copy the Macintosh’s interface and style? Companies witness the success of the Macintosh's user-friendly interface and copied its style to develop their software.
28. Who was Christian Huygens? Christian Huygens(1629 -1695)  was a Dutch mathematician, astronomer and physicist who patented the first pendulum clock, which greatly increased the accuracy of time measurement.
29. What did Christian Huygens invent? Why?
30. What did Christian Huygens study at the University of Leiden? He studied law and mathematics at the University of Leiden before turning to science.
31. What did Christian Huygens and his brother devise in 1654? In 1654 his attention was directed to the improvement of the telescope. In conjunction with his brother he devised a new and better way of grinding and polishing lenses.
32. What was the most important Christian Huygens’ work? The most important of Huygens's work was his Horologium Oscillatorium published at Paris in 1673.
33. What was the most important Christian Huygens’ work devoted to?
34. What did Christian Huygens patent in 1675? In 1675, Christian Huygens patented a pocket watch.
35. Where did Ibn al-Haytham come from? Ibn al-Haytham was born in Basra, Persia.
36. Where did  Ibn al-Haytham make his career? he made his career in Cairo, where he supported himself copying scientific manuscripts.
37. What way did Ibn al-Haytham test hypotheses? He was the first person to test hypotheses with verifiable experiments, developing the modern scientific method more than two hundred years before European scholars learned of it—by reading his books.
38. What idea did Ibn al-Haytham’ Optics introduce? His Optics, which relied on experiment rather than on past authority, introduced the idea that light rays emanate in straight lines in all directions from every point on a luminous surface.
39. What did Ibn al-Haytham devise? Ibn al-Haytham devised the world's first camera obscura, observed what happened when light rays intersected at its aperture, and recorded the results in what would become Book of Optics.
40. What did Ibn al-Haytham do while imprisoned in Cairo as madman? Ibn al-Haytham conducted this and other experiments investigating the properties of light during a ten-year period when he was stripped of his possessions and imprisoned as a madman in Cairo. He seems to have written around 92 works of which, remarkably, over 55 have survived.
41. What proof did Ibn al-Haytham suggest?
42. What were the main topics Ibn al-Haytham wrote on? The main topics on which he wrote were optics, including a theory of light and a theory of vision, astronomy, and mathematics, including geometry and number theory.
43. What work made Isaac Newton one of the greatest scientists of the world?

44. What century did Isaac Newton live in? He lived in 17th century. 
45. Where was Isaac Newton sent to study? He was sent to Cambridge University to study.
46. What laws did Isaac Newton formulate? He formulated laws of motion and gravitation.
47. When did Newton begin to think about gravity? When he saw the apple fall, Newton began to think about a specific kind of motion — gravity.
48. What did Newton understand? Newton understood that gravity was the force of attraction between two objects. He also understood that an object with more matter – mass - exerted the greater force, or pulled smaller object toward it. 
49. How did Newton explain why the planets stayed in their orbits? Less that 50 years before Isaac Newton was born it was thought that the planets were held in place by an invisible shield. Isaac proved that they were held in place by the sun’s gravity. He also showed that the force of gravity was affected by distance and by mass.
50. Who produced a workable sewing machine? Barthelemy Thimmonier produced a workable sewing machine.
51. What was Thimmonier issued a patent for? Thimmonier was issued a patent by the French government.
52. How many sewing machines were used by 1841? 1841 eighty of his machines were making uniforms for the French Army. 
53. What happened to Thimmonier’s second invention of a sewing machine? His second invention of the sewing machine, was destroyed by a mob.
54. How many stitches per hour was the second sewing machine capable to make? The second sewing machine capable of making 12000 stitches per hour.
55. Was Thimmonier reap any reward for his genius? Thimmonier perfected the first sewing machines made in commercial quantities and put them to practical use, but reaped no reward for his genius.
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