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[bookmark: _GoBack]Lecture #1 – Themes/ Theories 
· Term “technology” only popularized after WW2, prior terms were: - practical arts, applied science, and engineering. 
· Social and cultural factors play a key role in the success or failure of new technologies 
· Invention vs innovation (making a technology commercially successful) 
Theories 
· Technological determinism
· Regards technology as the prime agent of social and organizational change 
· Technology as “autonomous force”, life of its own 
· Human agents have almost no control over the technology, technology as the DRIVING FORCE of history. 
· Technological determinists are criticized for simplifying the complex relationship between society and technological change, neglect to account for the impact of the human factors, does not account for various cultures and groups. 
· Technology as Applied Science
· Refers to the idea that technology is driven by scientific discoveries 
· Prior to the 20th century, science and technology were done by different sets of people 
· Project Hindsight – technological advances had little to with scientific knowledge and applied science.
· Necessity is the Mother of Invention 
· technologies are created according to the particular needs or wants of society
· assumes that the inventors of a technology actually know what their technology will be used for 
· does not explain technologies invented at one time, but used a later date, example – windmills 
· Might be better to argue that inventions often create needs that must then be satisfied by new technologies. 
Course Themes
· How Users Shape New Technologies 
· Users often determine how a technology will be used and what shape it will take, unintended consequences. 
· Technology and Issues of Race, Class, Culture, and Gender 
· Technologies for exploitation or oppression (think colonial expansion in the 18th C and 19th C and US and Germany in the 20th C)
· Religion and Technology 
· Relationship between religion and technology, justification of religious oppression/inequality 
· Relationship between Science and Technology 
· How has technology been regarded throughout the ages? How has it been compared to the natural philosophy (science)? 
· The Management of New Technologies 
· Issues of control; patents, standards, monopolies 
· Politics of technology policy and regulation 
Lecture #2 – Technology in Ancient and Greco-Roman Civilizations
	Early Civilizations
· Urban revolution – 6000 years ago 
· Mesopotamia, Egypt, Indus River Valley, Yellow River in China, Mesoamerica, South America 
· High populations, centralized political and economic authority, regional states, stratified societies, complex architecture, higher learning
· Why? Intensified agricultural production for larger population, large scale water management networks 
Hydraulic Hypothesis 
· Link between the rise of early civilizations and the technology of large scale hydraulic systems. 
· Based on the fact that all these early civilizations required large-scale hydraulic engineering projects 
· Large scale irrigation necessities centralized co-ordination which leads to greater political integration in society. 
· Development of an authoritarian state because water must be CONTROLLED 
· DETERMINSTIC EXPLANATION - large scale irrigation “causes” this type of hierarchal system.  
· Mesopotamia and Mesoamerica, had centralized states even before they began having large scale irrigation projects, large cities were already developed
Early Science and Technology in Ancient Civilizations 
· Metals used for tools and weapons instead of stones  civilizations able to master complex sets of technologies 
Mesopotamia
· Writing – new scribal tradition
· Mathematics (base 60 system, powers of 60)
· Sophisticated astronomy and highly accurate calendars 
· Systematic research, knowledge transferred to the Greeks 
Egypt 
· Large scale architectural construction projects like pyramids – show highly sophisticated level of engineering knowledge
· Conscripted labor pool required something to do during off-season 
· Writing, mathematics, decimal system
· Early astronomy, calendars, weights and measures, astrology, meteorology, magic, medicine 
Early civilization Versus Greek Civilization 
· Early civilizations scientific knowledge used and applied for PRACTICAL PURPOSES 
· Know how versus theoretical knowledge 
· Lack of abstract, mechanical or naturalistic explanations about the universe, Greeks foster abstract, theoretical knowledge. 
Science and Technology in Greek Civilization 
· Hellenic era individuals start to make abstract speculations about natural world, INDIVIDUALISTIC, no state or public support = most philosophers were wealthy or earned living that still allowed them to ponder new ideas 
· Greeks used slave labor, great separation between who engaged in natural philosophy and those of craft tradition (technology)
· PLATO – famous philosopher – believes in separating pursuit of natural knowledge from craft and technology activities 
· Craftsman could not give account of WHY their technology worked. 
The Roman Empire 
· Adopted Greek philosophy for practical purposes 
· Technologically sophisticated civilization – development of roads (44,000 miles) = military domination, greater transportation and communication btw armies
· Aqueducts, supply clean water and distribution of sewage 
· Invention of cement, water mills. 
· Military technology
Decline of Greco-Roman Civilization 
· Discovering new knowledge versus preserving old knowledge 
· New religious movements like Christianity weakened authority of ancient natural philosophers
· Both science and technology declined 
Lecture #3 – Technology in the Middle Ages 
Medieval Attitudes towards Technology 
· HUGH OF ST.VICTOR – saw mechanical arts of “part of man’s religious and philosophical quest” 
· Practical knowledge a remedy of vice and the mechanical arts a remedy for physical weakness, leads to religion salvation 
· Medieval philosophers continued to reject the importance of the technical arts 
· ARISTOTLE – influence MEDIEVAL PHILOSOPHERS – to believed that technical arts of craftwork was BASE and that this kind of knowledge was inferior to theoretical knowledge 
· During the medieval times, technical arts remained SUBORDINATED to NATURAL PHILOSOPHY 
	Asian Technology in the MIDDLE AGES
· Chinese Civilization developed many techniques for improving agricultural practices and increasing rice surpluses – the “Golden Age” of Chinese science and technology. 
· Chinese “firsts” includes: - wheelbarrow, gunpowder, porcelain, umbrella, fishing reel, suspension bridges, paper-making, moveable types 
· Success can be owed in part to government involvement: government owned many industries and employed craftsmen who specialized in particular fields to work in these factories 
· BLOCK PRINTING AND MOVEABLE TYPE, MAGNETIC COMPASS were invented in CHINA. 
	European Technology in the MIDDLE AGES 
· Agricultural revolution 600-1000 A.D. population rise of about 30% 
· LAND WAS VERY SCARCE 
· HEAVY PLOW – 3 FIELD ROTATION SYSTEM – production went from 33% to 50%
· Communal agricultural, use of horses allowed villages to grow 
· Role of military technology and the rise of nation-states
	The Mechanical Clock 
· One of the first technologies to be made entirely out of metal 
· Difficult to pinpoint exactly when and who created the mechanical clock – 1272-1330 is the general timeframe 
· Two major schools of thought about origin 
1. Continuous tradition of time-keepers and time indicators (sundials, water clocks) 
2. Mechanical clock as a simpler branch of a more complicated technology 
· Derick Price, Joseph Needham – mechanical clock is a degenerate “fallen angel” of more complicated technical devices such as the astrolabe 
· Prototype of the mechanical clock comes from China – complicated astronomical water clock devised by Su Sung 
· These two mechanisms are nothing alike. 
	Why a Mechanical clock in Europe? 
· Variety of factors 
· Clock developed in monasteries as these were places where activities were highly regulated 
· Mechanical clocks that were seasonally dependent (water clock froze and it was difficult to see sundials at night)
	Spread of the Mechanical Clock 
· Why Europe? 
· Spread of the mechanical clock in Europe partly stems from technical improvements to the mechanism
· Striking Mechanism, Spring Drive and Fuse (allowed for development of watches) 
· Personal use of watches diffused the technology throughout population 
· Sign of wealth, clocks for ornamental purposes, toys, used for social functions 
	Le Goff: Merchant’s Time 
· Jacques Le Goff’s argument – clock was social device used by merchant class to gain control over labour 
· Elements of power and control over time 
· Bourgeois device:- necessary for trade and commerce 
· HOWEVER, other classes accepted the idea of clocks, saw them as a symbol of law, and order, diverse geographical diffusion, monasteries supported building of clocks
· Before the mechanical clock, the idea of equal hours rarely practiced outside of astronomy. 
Lecture #4 – Technology in the Renaissance  
Science and Technology in the Renaissance 
· Increased use of military technology – requires lots of money; increase taxes, wealth 
· Costs associated with producing technologies, building and maintaining armies 
· ENGINEERS gain higher status 
· Changes in VALUES: knowledge as a tool for wealth, power and status over standard theological considerations and attaining salvation 
· NATURAL PHILOSOPHERS: began to justify their search for knowledge on UTILITARIAN and no just THEOLOGICAL reasoning  changing relationship between science and technology.
Technology, Patronage and the Royal Courts 
· Italian courts sponsored and supported many technological enterprises**
· Medici Family Dynasty is a great example 
· Technical projects revolved around warfare city-building, entertainment and showing off power and wealth 
The changing relationship between Science and Technology 
· Little connection between science and technology 
· Hong provided us with 3 reasons why Renaissance age represents a turning point in this story:
1. Increased use of experiments in scientific practice 
2. New Social Spaces 
3. Hybrid Humans 
Leonardo Da Vinci (1452-1519) 
· Apprenticeship with Andrea Del Verrocchio with whom he helped construct the Florence Cathedral 
·  Perfected technique of three dimensional drawing 
· Learned about mathematics, architecture, painting, sculpture
· Established his own career by accepting an assignment from Medici Family – worked as engineer for powerful Sforza family for 10 years 
· Used engineering skills for military and civilian purposes 
· Recreations versus new inventions like submarines, airplanes i.e. “technological dreams”
· Spent his last years in French Royal court painting, engineering, architecture, and philosophy 
· Investigated scientific problems via experiment 
Galileo Galilei (1564-1642) 
· Relied heavily on court patronage of Medici Family 
· Interest in experiment, observation, measurement and design
· Created and built own telescope (original inventor of telephone an unknown Dutchman) 
· Used telescope in support of the Copernican system which was the idea that the sun was at the center of the universe.
· Used telescope to gain prestige – named his discover of Jupiter’s moons after his patrons 
The Printing Press 
· Johannes Gutenberg invented it 
· Based on wooden press and moveable type 
· Moveable type printing and paper introduced from CHINA 
· European scribes were few and costly 
· First publication was Gutenberg Bible in 1450 

Debating the Impact of the Printing Press on Society 
· Elizabeth Eisenstein (ORTHODOX) – printing press bought about new era of OPENESS and ACCESSIBILITY because:- 
1. More information made available to larger audience 
2. Rapid dissemination of information 
3. Books decrease in price; more affordable, literacy rises 
4. Tablets and indexes allow reader greater control over reading material
5. Allows for comparing and contrasting similar texts 
6. Helps establish authority of natural philosophical texts 
7. Illustrations more accurate 
8. Printing and the spread of the protestant reformation 
The Printing Press and the Spread of Scientific Information 
· Eisenstein – scholars rarely QUESTIONED textual information, more time reading and building upon older theories of knowledge
· Changed nature of authorship: people’s work would be recognized and preserved if made public 
· Illustrations could be standardized and used to augment scientific information 
· CRITICISMS: deterministic view, too much emphasis on the preservative powers of print, example – printed books were usually taken from scribal texts in which the errors would simply have been transferred to print, piracy and plagiarism were rampant in print culture – SOCIAL SOLUTIONS increased the preservative powers of print. 
The Printing Press and the Spread of Technical Information 
· Eisenstein – print helped open up the closed and secretive world of medieval craft knowledge by providing incentives 
· CRITICISMS: PAMELA LONG – authors had already begun writing about technical arts in hopes of gaining royal patronage, investors, and financial rewards, giving credit for authorship started with Romans; not with print. 
Changing Attitudes towards Nature and Technology during the Early Modern Period 
· Nature as a living organism 
· This was the prevailing view of nature up until the 1500s
· Nature is compared to nurturing mother CAROLYN MERCHANT 
· Francis Bacon and Ideas of dominating nature through technology 
· Bacon believes that scientific knowledge is extremely powerful; wants to put it to practical use in service of state
· Rejects the idea of knowledge for its own sakes 
· Has great respect for craft knowledge and criticizes scholars like Aristotle 
· Nature should be BOUND INTO SERVICE and MADE A SLAVE by the mechanical arts 
The Dutch Republic, Technology and the Rise of Commerce 
· Era of courts on decline by 1600; begin to see rise of commerce (different from industrialization) 
· Technological innovation in Dutch Republic was based on producing high quality goods as a low volume; workers paid high wages 
· Industrialization characterized by production of low quality good at a high volume, with lower wages 
· Dutch Republic became center for trade, import cheap products, refine them and sell for a higher price 
· SPECIALIZED in trade ships, multiple shares sold to finance ships 
· Commodity exchanges, public exchange banks, stock exchange 
Lecture #5 – The Industrial Revolution 
	Characteristics of the First Industrial Revolution 
· Started in England in 1780s 
· Leads to scarcity of resources like land   
· Development of new technologies and methods of production created to sustain growing population 
· MAJOR CHANGES:- shift to machines production; machines operated by water and steam power; factory system of production; new methods of communication and transportation, and new forms of managing labour
· Major industries start to experience sustained growth as production levels increase in many areas of manufacturing and production 
Features of the Industrial Revolution 
· New Energy Sources
· Wood – a renewable energy source by replacing non-renewable sources like coal and oil 
· Development of steam engine 
· Factory System 
· Although important was not only method of production 
· Production is standardized and centralized, use of machines to power production 
· Wage labour, hierarchy of workers, increased use of clock to regulate worker production 
· Highly skilled workers no longer necessary; semi-skilled and unskilled labor forces increase 
· Labor exploitation, economy based on MONEY as opposed to trading goods and services 
· Social changes: migration from countryside to cities, larger urban populations, factory workers, public schools, jails 
· Industrialization and new methods of financing 
· Britain accumulates lots of capital through its colonial trading practices 
· Capital needed to build new factories and other industrial centers 
· Development of PRIVATE BANKS to fund new industries  low interest rates = cheap money = allows for capital needed to build factories 
· London Stock Exchange opened in 1773
· Changes of Ideology 
· Mercantilism – economy is state controlled and free trade is restricted to help boost exports and increase state’s resources) as opposed to open markets and free trade 
· Frederick Engels and Karl Marx – communism/socialism 
· Science and Technology in the Industrial Revolution 
· Most technological innovations do not rely on scientific knowledge, and though scientific knowledge is appreciated and supported by state, still remains LARGELY SEPARATED from the craft knowledge. 
· How Revolutionary Was the Industrial Revolution? 
· Entails the transformation of society via technological and social changes 
· Lead to creation of completely new industrial society within short of period time 
· MISA: needs for ancillary industries to develop and link bigger industrial sectors together language change, *INDUSTRY, CLASS, CULTURE*
Centers of Industrialization: London, Manchester, and Sheffield 
· London 
· No single method or process for industrialization 
· London’s industrialization helped shift England from agricultural and rural based society to urban industrial one 
· Need for food to be brought in to the city made transportation routes consisting of roads and canals necessary 
· BEER BREWING – high successfully and market concentration since drinking water is so dirty and unpolluted
· Manchester 
· Experienced unprecedented growth with industrialization 
· Growth propelled by huge COTTON textile industry 
· By the late 18th C, most technical innovations in cotton spinning, weaving and carding are developed as is Watt’s steam engine 
· Only develops a modern cotton factory by 1830 because of a delay in gender shift in labour as well as structural shifts in business community. 
· Sheffield 
· Best known for producing high quality STEEL 
· Laborers here are specialized skilled workers, who work in small workshop homes and offices NOT factories 
· Production occurs in a number of different centers; products are moved from building to building 
· Lack of water and poor sanity conditions, linked to steam 
Lecture #6 – Science, Technology and Imperialism 
The Civilizing Mission 
· European’s duty to better the situation of the native who was not civilized, felt qualified based on level of progression and advancement
· Traditional thought of science would triumph over knowledge of culture that were superstitious and ignorant
· Used idea of scientific and technological superiority as a justification to govern colonized people and as a way to keep colonized people under control of administration
· Cover for exploitation of African and Asian peoples
Science and the Christian Missionary Movement 
· Missionaries used idea of Western scientific and technological dominance as way to prove to the non-western peoples that Christianity was superiority religion 
· Christian civilizations more scientifically and technically proficient and efficient than other HEATHEN cultures
· Christianity as a foundation behind scientific and technological achievements 
Non-Western Attitudes Towards Time, Work, and Nature 
· Different time keeping methods, seen as lazy and unpunctual when it comes to work 
· Non-western ideas about nature ridiculed, humans should “master” natural world to improve their lives 
· These ideas were contrary to the belief of cultures that advocated a more balanced relationship between individual and nature, respect for nature 
· Such cultures themselves then criticized by Europeans as being irrational, superstitious, and ignorant.  
· Seen as resource wasters, the ability to control the environment becomes indicator of society’s level of civility and of the intelligence of its individuals
Technology and Empire
· Trade profits often eaten up by costs of maintaining empire 
· Imperial technologies were primarily developed to take over control of a colony and maintain its order 
· Maintain colonial interests – often very expensive and includes systems like steamships, railroads, telegraphs and cables. 
· Military technologies crucial for establishing, extending control over the native population:
· Gunboats 
· Rifles 
· Rapid-fire machine guns 
· Many of the free trade policies imposed on colonies destroyed their local industries 

Steamships 
· Allowed British to bring in reinforcements (support) 
· Faster travel between British and India: transporting mail
· Played large role in opium wars 
Telegraphs 
· Used as method of communication by businessmen because of economics 
· Used as a way to keep empire controlled and intact 
· Dalhousie – governor general of India – wants to bring western technology to country; telegraph is his priority. 
· Government could be warned of rebellions and insurgencies 
· Allowed military orders to be issued quickly
· By 1870, telegraph allows for reliable communications btw London and India 
Railroads 
· KEY technology that showcases western scientific and technological superiority 
· Creates new landscape 
· Important for commercial growth; allowed raw materials to be brought in from remote areas and produced goods
· Often expensive, hard to follow through with  guaranteed return for investors 
Lecture #7 – The Second Industrial Revolution 
	Second Industrial Revolution – Overview 
· Germany and US were the major centers of the second industrial revolution
· Changes in engineering education and professionalization of field 
· Developments in steel-making which initially began in the first industrial revolution began to help economies of countries other than Britain 
· Characterized by new technologies like the internal combustion engine – which was developed as alternative to steam engine by 1880s
· MOST IMPORTANT FEATURE OF THE 2ND IR – merging of science, technology and industry and the development of organized research programs in science 


Germany’s Science and Engineering Educational Reforms in the 2nd Industrial Age
· Germany made many contributions to the 2nd IR age in the area of science and technical education reform
· Before 19th C, many engineers were not formally educated and instead became engineers via apprenticeships or practical training. 
· Development of technical schools for formal training 
· Engineers want “professionalization” – raise their status to be equal with doctors and lawyers 
· Germany was the first country to introduce textbooks in science education as a way of standardizing knowledge.
Science of Electricity in the 18th Century 
· Faraday’s experiments with electromagnetic induction (magnet creates electric current in copper wire) in 1821 allowed him to generated electricity.
·  Inefficient techniques for power production 
· By 1880s, electricity used in other areas such as streetcars 
· Electric motor produces machinery, used in steel and chemical production 
· Costs for electricity also decrease with new technological innovations such as cables, insulation, switches, fuses, lamp sockets 
The Science of Chemistry in the 18th Century 
· John Dalton – atomic theory to chemistry – elements can be combined from compounds that are numerically proportioned 
· Organic chemistry and production of new synthetic materials 
· First synthetic dye in 1856 by William Perkin – mauvine
· Celluloid was first plastic produced in 1869; Bakelite in 1909
The Rise of Techno-Science Based Industries in the US 
· Techno-science based are industries where there is scientific research-application of scientific knowledge to the production of goods 
· Starts in the late 19th Century 
· Scientific knowledge especially important in ELECTRIC and CHEMICAL industries 


Patents 
· A patent is an official document that allows an individual or company to have the sole right to make, use or sell a specified invention for a fixed period of time 
· Governments offer patent rights to people in exchange for making details of their inventions public 
· Patents can limit competition and consumer choice, legal disputes can be costly and time consuming 
Electrical Industries in the US 
· Electrical revolution occurs when scientific knowledge combined with technological enterprise 
· Systematic patent procedures, organized industrial research labs and technical learning 
· 3 main companies:- General Electric, Westinghouse, and American Telephone and Telegraph Company (AT&T)
ARC lighting 
· Arc lighting = electric arc formed by leaping gap between two electrodes 
· Used for street lights, commercial and public buildings 
· Initially not patentable, resulted in a lot of competition between manufacturers 
· Buy out/merge and monopolies 
Incandescent lighting 
· Thomas Edison – takes advantage of technical development such as vacuum pumps, filaments to create light bulb 
· Use of mergers to control vital patents, eventually a monopoly 
· Thomas’s first company was Edison Electric Light Company 
· He merged with other company called Sprague Electric & Railway Motor Company to be formed “Edison General Electric Company”
· In 1892, Thomas-Houston and Edison merge to form General Electric Co. 
· Both companies enter into a patent agreement under joint BOARD OF PATENT CONTROL – corporate patent pooling 
Patents and the control of Chemical – based industries in Germany
· German companies dominated chemical based industries like dyestuffs and organic chemicals. 
· German “product patents” which prevented others from producing same goods, even if by different process. 
· During WW1 – US government takes all German owned patents in the US patent office and declares them null and void. 
· Patents eventually placed in trust; companies then issued licenses by Chemical foundation.
· Many US companies such as Dupont, Kodak, Bausch and Lomb 
· Creates three dominant companies: Union Carbide and Carbon, Dupont and Allied Chemical and Dye. 
Lecture #8 – Scientific Management 
	Frederick Taylor and Scientific Management 
· Frederick Taylor first published his book “Principles of Scientific Management” in 1911 
· Believed that scientific laws which govern natural world should be applied in workplace 
· Low production fault of both managers and workers 
· Workers would engage in soldering, managers did not have technical knowledge and would abuse their power 
Aspects of Scientific Management 
· 4 major principles 
1. Substitution of science for individual judgement 
2. Scientific selection of workmen 
3. Greater co-operation between management and workers 
4. Work should be governed by scientific laws 
· Management should acquire more knowledge through time studies 
· Information produced in planning department then presented to worker in written order 
· Foreman would then be replaced by series of man 
· Workers paid according to incentive wage system, that rewarded them only when they meet the production standard that was determined scientifically 
Why was scientific management introduced in the early 20th C? 
· Harry Braverman (ORTHODOX) – argues that scientific management created solely as response to growing labor problems faced by US manufacturers
· Braverman does not take into consideration the connection btw new management theories and growth of unprecedented technological changes in workplace
· His thesis LACK historical context 
· Problems were with co-ordination between production compartments, inefficiencies leading to “bottlenecks” in system 
· Answer- better methods of organization 
· Emphasis on labor also ignores fact that Taylor was engineer and believed strongly in technical efficiency – also has to do with work design and cost control 
Impact of Taylorism 
· Braverman (ORTHODOX) – scientific management capitalist tool that successfully subordinates labor interests by fragmenting work and redistributing tasks amongst semi-skilled and unskilled labor 
· Overestimates impact of scientific management on workers 
· Was initially opposed by all THREE groups:- workers, management and owners
Alternative Ideas 
· Must look at impact of Taylorism over longer period of time 
· After WW1 – scientific management – humanized, new incentives like job ladders, welfare benefits and new industrial safety standards 
· Popularity increases with growing number of engineers entering management profession 
· Successes:- better purchasing and inventory control methods, new information gathering tools like inventory and budget controls, financial reporting systems
· Failures:- scientific production standards, piece rates 
· Most significant aspect of Taylorism:- helped convince industry professionals about need for management bureaucracy 
Lecture #9 – The American System of Manufacturing  
	Early American System of Manufacturing 
· The American System of Manufacturing is characterized by:- 
1. The use of specialized machinery 
2. Standardization 
3. Interchangeable parts 
· Before these developments, most machines were hand-crafted, would have to go to original manufacturer 
· Interchangeable parts and standardized parts meant you could replace broken parts with standard parts 
Why in America? 
· Americans were not the first to come up with these new techniques of production, they were the first to ‘adopt’ them
· Rosenberg discusses the American experience using supply and demand terms – connecting the social, economic and geographical factors which made the US such an ideal place for these developments. 
Interchangeable parts
· History 
· Development of interchangeable parts brings about uniformity and precision 
· France was actually the first country to successfully incorporate manufacturing processes involving standardized parts as early as the 18th C
· Eli Whitney – inventor and manufacturer of muskets – late by 18th to 19th Century 
· Whitney actually was getting bits and pieces of parts from all over and then used metal files to get parts to fit, he was more DEDICATED to the idea of interchangeability rather than one who CREATED the process 
· Role of the Military Institutions and Intermediary Industries 
· Innovation regarding interchangeable parts really take place at US Ordnance Department, Armories 
· Machine-made interchangeable parts allows for production of small arms 
· **a reason why the government takes up these industries – is because the practice is not very cost-effective and military is one area where there is lots of capital 
· The idea of interchangeability not necessarily linked to cost reductions at this time but more to controlling process 
· Relied more on marketing and advertising techniques to create business than on interchangeable parts 
· Weren’t necessarily selling cheapest goods, opposite was usually true
· Knowledge diffusion – ideas are spread from one place to another 
· Many of the initial industries to adopt ASM techniques included bicycle, agricultural tool, sewing machine, and typewriter 
· Called as “intermediary” industries 
Lecture #10 – Ford Motor Company and Mass Productions 
The Ford Motor Company and Mass Production
· Early years 
· Interchangeable parts and mass production really come together with Ford, took place in 1908-1915
· Focus on changes in factory and machine design AND labor
· MODEL T, first affordable car, in EUROPE automobiles seen as a toy for the rich, FORD believed that he should make a car that could be in every person’s garage 
· Never took out profits from Company, put them back into the company 
· Priority to mass productions previously purchased parts put together by teams of workmen in three story pant. 
· Ford hired high skilled mechanics and gave them freedom to experiment in areas 	
· Ford and ASM 
· Ford forms own manufacturing company with James Couzens, starts manufacturing parts 
· He then hires Walter E. Flanders, who shows him the links between buying materials, production, selling 
· Ford begins to see importance of interchangeability
· UNIFORM PARTS essential to produce a high volume of goods, benefits of single or special purpose machine tools 
· Emphasized operations sheets: detailed machining operations on various parts, needed material inputs, tools, fixture and gauges and factory layout – began to rearrange machine tools in sequence 
· Highland Park 
· Bought land in Detroit in area called Highland Park 
· Ford had decided to build only Model T and other cars would consist of similar components 
· The factory was built around principles of POWER, ACCURACY, AND ECONOMY 
· POWER – distributed throughout factory via electric motors which drove assembly line belts 
· ACCURACY – no car was tested before completion; belief was that if its parts were standard and accurate and car put together correctly, it would work 
· ECONOMY – linked to continuity and speed of system (ex. Machine tools were grouped close together so that parts would not accumulate in aisles) 
· Smooth flow of productions 
· Placement of machines kept resources within reach 
· Calculated rates of input and output 
· Timing is key as parts are brought from one station to another just before new process begins 
· Development of the Assembly Line 
· Assembly line is a concept promoted regularly developed in 1913
· Assembly gang problems – time limits, proper delivery of materials 
· Simplicity of machine tools had to be combined with speed and accuracy 
· Ford designed all operations so that they could use by unskilled workers 
· Shift from group assembly to assembly lines increase output
· Max profits gained by max production, minimal costs 
· Mass production not just about goods: mechanization, high wages, low prices, large volume output 
· Reduction in man hours: car assembly production goes from 12.5 to 6 hours; eventually to 93 minutes 
· Taylorism and Ford’s Mass Production Techniques 
· Time and motion studies needed for layout of final assembly line 
· Workmen were selected for particular tasks 
· Standardize work routines 
· Division of labour and management 
· Ford believed in mechanizing processes that were once done by labor 
· Labour problems 
· Mechanized assembly line process reduces need for number of workers especially skilled workers 
· High turnover comes with greater unionization which could lead to strikes 
· Company introduces series of labour reforms 
· Ford’s solution was to set wages at five dollars a day 
· In exchange for very high earnings, workers had to agree to become part of mass production effort 
· Employed all kinds of workers 
· Ford’s competitor – GM- starts making annual model changes which increased the need for variance within Ford 
· End of Model T in 1927 
· GM: Style and comfort over utility, and marketing over production  leads to concept of flexible mass production, where planning for change has to be taken into account, not just producing maximum amount of goods at minimum cost
· Introduction of customer credit 
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