The Industrial Revolution: Part 2
At the beginning of the Industrial Revolution, transportation was almost the same as it had been during the Middle Ages. Land travel was by stagecoach and wagons, over rough roads in dusty and dry weather and got extremely muddy when it rained. Transportation by water was by the mercy of wind for the necessary power. Neither of these forms of transportation was adequate to meet the needs of a rapidly increasing industrial economy. 

The success of the Industrial Revolution depended on being able to transport raw materials and finished goods over long distances. The demand for coal increased greatly with the Industrial Revolution, and delivering it to factories in small quantities by wagon was unacceptable. Water ways provided a cheap and effective means of transporting coal and other heavy materials. With canals, raw materials could be brought more cheaply to the factories and finished products could be more easily carried away. 
One of the first English canals to be opened was the Bridge Water Canal, designed by James Brinkley. The Bridge Water Canal connected coal mines at Owsley to the city of Manchester that was eight miles away. The canal was so successful that following its opening, the price of coal was cut in half. The age of the canal was launched and by the end of the 19th century, there were more than 6,000 miles of canals and amicable rivers in Great Britain. Most of the early canals followed the contours of the land, and wound around hills and through the calm and peaceful countryside. Later, to make canals as straight and short as possible, tunnels and aqueducts were constructed.         

Locks were installed to raise and lower boats to one level to another. A lock consists of a chamber with gates at each end. With the top gate closed, a boat heading upstream moves into the lock. The bottom gate then closes, and a small opening in the upper gate, called a paddle, is opened, letting water into the lock. Water enters the lock, raising the boat until it reaches the water level of the canal above. The upper gates are then opened, and then the boat moves out into the upper canal. The process is reversed to lower a boat from one level to another. Locks can be singular, or many, and can be connected.

Other methods were devised for moving boats up and down hills. One such method was the inclined plane. With the help of rails and winding gear, boats could be carried up and down a slope from one canal to another. A pair of five or six ton boats could be raised or lowered in three and a half minutes. 
With the advent of the railway, the future of canals as a major source of transportation was looking promising. By the 1830’s, growth of the canals was going into a steady decline. They were often abandoned as a primary source of transportation about one hundred years later. 

Railways did not appear until the second half of the Industrial Revolution because their development depended on advances made during the first part of the Industrial Revolution. Early railroads utilized iron rails and wheels that had been made by the Colebrook-Dale Company in the iron bridge gorge. They carried coal that had been pulled by horses, which had eventually been replaced by the steam engine. The history of the steam engine closely parallels the revolution industry. It was the greatest single technological innovation in the early times of the Industrial Revolution, providing industries with a cheap and effective use of power. Neither animals nor water could provide the power needed for the new factories. With out the development of the steam engine in the 1700’s, modern industry would not have been possible. One steam engine could supply all the power needed for a single factory, or do the work of over 100 horses. Unlike horses, the new iron engines did not need to rest. 

A steam engine operates by heating water in a boiler and changing it into steam. The steam expands creating energy that can be used to push a piston back and forth. This back and forth motion can be used as a source of power. By attaching a crank shaft to the end of the piston, the back and forth motion can be changed into a rotary motion. A locomotive is a good example of the use of rotary motion. Rotary motion can also be used as a supply of power to stationary machines and factories, enabling them to do all types of work.   
