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The field of Germany and united states 
· Many changes in science and engineering education was key in developing these industries 
· Germany experienced wide variety of change during this time through: technical and 
· Engineers wanted to be treated as professionals just like scientists and doctors 
· The rise of technical schools: Germany started to created many technical schools and giving people a technical education in order to enter into a technical field of work (I,e engineering, etc) 
· Before the 19th century getting a formal education was not required to work in the technical field. 
· Engineers started to enter into university to receive a formal education 
· Engineers began professionalizing themselves by using the formal education 
· These engineers used this advancement in education in order to raising their status in society 
· They were now able to call themselves applied scientists ( because science has always been regarded to as the higher form of research.) thus increasing their status in society. 
· The creation of research laboratories, were relatively new in Germany system
· It changed the way people thought about science. 
· These research laboratories was an example of a modern day social place where everyone came in and learned from each other and advanced their own knowledge through others.  
· The introduction of adding books, it helps standardizing the knowledge for all students who entered into this field. 
· The requirement of a PhD in order to become a scientist.  
· The rise of techno based industries (where scientific knowledge was required to make these products). 
· Techno science based industry requires a scientific background. 
· The engineers and the scientist students are both going into these techno science industries 
· The rise of this was facilitated by the changes in the field of science and the education(most of these started in Germany and then was later spread out throughout the world and adopted elsewhere). 
· The rise of the internal combustion engine(the auto industry relies heavily on this) 
Why the rise of science moving into industries?
· How do you go from studying science to developing products people will purchase?; 
· In the 19th century the science of electricity helped create products
· Michael Faraday: was the first person to introduce the electromagnetic production 
· In the mid-19th century Maxwell mathematized Faraday’s production 
· What are the two things you have to do with electricity to go from science to a product. 
· First thing is to find a 
· Have to make large quantity of it for people to purchase it and must make the product cheap. 
· Maxwell was never able to create large amounts of electricity. 
· In the 1880’s people started to use electricity to make transportation like street cars, electric cars. 
· These electric cars never popularized because of the rise of the gas powered car which was able to create cars in large quantities. 
The Rise of Chemicals industries: 
· The idea of creating synthetic products made one of the biggest products which was the synthetic dye developed in the 19th century. 
· Was discovered by accident and in result of an initial research 
· The development of pills will create a very profitable and lucrative industry.
· Germany was the most dominant in terms of developing these chemical based industries. 

· the creation of a monopoly within an industry: that one company controls the entire industry itself.
· In this course the focus will be on one or two companies who control everything in the industry
· How the monopoly over science; they were able to control the products and also able to control the 
· Patents; legal protection over an idea / or product that they use or sell over time (they have an expiry dates.) when the patent expires the exclusiveness expires as well. 
· A patent system allows a company to have a level of safety or security
· If this didn’t exist companies would be afraid of releasing their information about an idea or product in fear of other companies to copy their invention or idea/product. 
· The patent system gives these companies an incentive to make or create more and more inventions.
· With a patent a corp. can get funding for their invention
· Patents create future inventions to be patented 
· Negative aspects of patents: this limits competition because with limited competition the consumer is forced to buy the product from one company for whatever price they feel like charging because there is no other option for the consumer, 
· People who always fight over patent rights: you waste a lot of time and waste a lot of money
· These companies also fail to innovate during this time. 
How patents were used in these times to create monopolies: 
· What makes this period of time unique is  because of the way it is used in comparison to the past
· And are not new in this industrial age 
· In the 1860s and 1870s 
· The industry of ………….. was dominated by only a few companies 
· Companies from the past that are still relevant or powerful today are powerful because of what they did in the past. 
· Arc lighting: was a type of light used for street lights and businesses at the time 
· Arc lighting was not patentable which made a lot of competition, since the system itself was not unique enough to be patentable. 
· Thomas Houston got around of being unable to patent arc lighting, they realized that they couldn’t patent the entire system so they panted parts of the system and patented the products, and therefore were able to create superior products that their competition could not use and therefor eliminated most of their competition.  
· Another thing Thomas Houston did was buy out a company : pays for complete control of a company 
· And merger : one company merges with another company to become one company and both have 
· In buying out a company you eliminate a competition you also get control of their patents.  
The electric Light bulb industry: 
· Thomas Edison played a great role in the light bulb  industry 
· Wanted to make it more competitive 
· Made his own company called the Edison electrical light company. 
· Make the process of patenting a type of business
· Every invention was patented and was put into place for him to gain control of the ligh bulb industry
· Vertical integration: a company that has complete control of a country from their creation to the selling of the products. 
· Edison’s company merged with spurger electric 
· This created the Edison general electric 
· It still had a major competitor which was Thomas Houston
· Edison general electric merged to make general electric. 
· General electric by the earl 1890s still had westing house as a major competition because they used a very diiffernt type of electric system 
· General electric own was based on electric current or a d-c system and westing house used a-c system
·   By 1896 these companies had 300 patent disputes. 
· They decided to share their patents with each other, they created an agreement which is called patent pooling; two companies share patents without fear of lawsuit. 
· After this they were the only two companies in this field and were a result of the way patents were used. 
· Germany dominated 
· Germany companies introduced a product patent that allowed them to copy a product as long as it was created with a different method. 
· They went to take out patent rights to stop Brittan and American companies so that they could not use their ideas in their respective companies  
· 88% of all synthetic dyes were made by the Germans
· 98% of all patents were owned by Germany. 
· WW1 changed this dramatically
· When the U.S entered the war they entered as the enemy of Germany. 
· All these patents became null and invalid during this time
· [bookmark: _GoBack]The us government decided to put all these patents in a trust: no one can buy it all at once 
· This is called Licensing 
