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  How Did Manufacturing Develop in America?

  To better understand what manufacturing is today, and how integral it has been to the growth and development of the United States, it is helpful to consider a brief history of its development as a result of the Industrial Revolution. The Industrial Revolution was a major shift in technological, socioeconomic, and cultural conditions that occurred in the late 18th and early 19th centuries. It began in Britain, spread to America, and gradually spread to the rest of the world in a process called industrialization. During this time, an economy based on manual labor was replaced by one dominated by industry, the manufacture of machinery, and the products made by these machines. It began with the mechanization of the textile industry, the development of iron-making techniques, and the increased use of coal. Trade expansion was enabled by the introduction of canals, improved roads, and railroads.

  The Colonial Period

  When Europeans began arriving on the shores of the Americas, they found a land rich in natural resources. As news reached Europe, it sparked a wave of exploration and colonization. Most early settlers came to the New England colonies seeking religious freedom, while others came to the Chesapeake Bay colonies seeking economic opportunity. There was a severe lack of economic opportunity in the Old World, where remnants of a feudal system still existed. But America offered the opportunity to own land and start a business.

  Most of the New England colonists came as nuclear families in the 1600s and early 1700s. Typically, towns became collections of related families. Most New Englanders were farmers at first, but as towns were established, economic opportunities grew, in the form of apprenticeships to craftsmen and tradesmen. Teenage children were often recruited as apprentices. New Englanders lived long lives, compared to the other colonies, increasing their population. They established an education system, so most men, and slightly fewer women, knew how to read and write.

  Many New Englanders turned away from farming, at least as a full-time occupation, by the 1750s. Some became fishermen, which led to a shipbuilding industry. Others turned to foreign trade, taking American goods abroad and trading them for foreign goods or slaves, who were sold mostly to Southerners. As the New England colonies grew, more immigrants came from Europe with specialized craft skills. Many had been part of artisan guilds in Europe and they formed the same in America. The guilds in colonial America involved:

  
    	Provisions – Items that were edible or potable and also soap, wax, et cetera.

    	The Arts – Music, drama, literature and other culture.

    	Smiths – Different metals, worked in various ways.

    	Textiles – Fabric and natural fibers; also leather, clay, et cetera.

    	Trades – Selling or brokering goods.

    	Wrights – Work with wood, stone, brick, glass, et cetera.

  

  The Middle Colonies (New York, New Jersey, Pennsylvania, and Delaware) had a great deal of good farmland and became known as the breadbasket region for their wheat and barley crops. New York City and Philadelphia became the leading colonial commercial centers. Iron making began in these cities in the 1700s, and their artisans also produced shoes, glass, pottery, leather, and wooden goods.

  In contrast, the Southern colonies offered indentured servitude on farms and plantations. Many colonists arrived under some version of bound labor as indentured servants. Most were male and many died soon after arrival due to disease. These indentured servants were sold to craftsmen, gentlemen, or farmers, according to their abilities. They would work for five to seven years, which would repay their passage costs, and then they were free to seek employment elsewhere.

  Slaves replaced indentured workers in the South as tobacco, rice, indigo, and later cotton became the predominant crops. Only wealthy landowners could afford to maintain large tobacco or cotton plantations. Much labor was needed to operate these plantations, so the slave trade grew. Westward expansion from the coast provided the opportunity for indentured servants who completed their servitude to become property owners as farmers, shopkeepers, or craftsmen in the towns that sprang up along the frontier, which forms the states of Ohio, Kentucky, Tennessee, and West Virginia today. Strict Sabbath laws in the Northern colonies provided one day a week off for laborers, but many indentured servants, and nearly all slaves, worked seven days a week from dawn to dusk in the Southern colonies.

  In colonial America, goods were mainly produced by cottage industries, in which individual artisans or craftsmen, working at home or in small shops, made a unique product, mostly for personal or household use or for a specific use within a trade. Some of the products made in this manner were home furnishings; brass, copper and silver dishes and utensils; farm implements; and buggies and wagons.

  In the late 1700s, American artisans followed the English system of manufacturing, and merchants sold these goods in small shops in towns and cities. In this system, skilled mechanics were required to produce parts from a design, but the parts were never identical, and each had to be manufactured separately to fit its counterpart, almost always by one person who produced each completed item from start to finish.

  As free men, independent craftsmen had the opportunity to actively participate in the representative governments of the Northern and Middle colonies. The political organizations that arose through this gave the common man a voice. Unlike in England, where the monarchy ruled, craftsmen in America participated actively in politics, particularly in the years leading up to the Revolution in 1776.

  The Industrial Revolution

  In 1769, two new inventions – James Watt’s steam engine and Richard Arkwright’s water frame – heralded the start of the Industrial Revolution. The Watt steam engine could run rotary machinery, meaning it could power mill machinery. (Mills previously had to be located along rivers so they could be powered by water wheels.) A water frame is a spinning machine powered by water that produces a cotton yarn suitable for textile manufacturing. After the steam engine and water frame were invented, England passed laws forbidding the export of textile machinery and the emigration of those who could operate the machines, so the Industrial Revolution did not hit America’s shores until 1793, when the technology was brought to the U.S.

  At the same time that England was trying to protect its fledgling manufacturing with laws forbidding the export of technology, our first treasury secretary, Alexander Hamilton, formulated his plan to foster American manufacturing with tariffs to end our dependence on Europe. In his Report on Manufactures, delivered in 1791, he wrote, “Not only the wealth, but the independence and security of a country, appear to be materially connected with the prosperity of manufactures. Every nation… ought to endeavor to possess within itself all the essentials of a national supply. These comprise the means of subsistence, habitation, clothing, and defence.” Under the Constitution he helped write, a nationwide free-trade zone was created. And in 1790, Congress enacted a series of comprehensive Patent Statutes, which made patents affordable and easy to obtain in America. (Previously, patents had required a good deal of money and influence to obtain in England.)

  Hamilton wrote that tariffs would raise revenue to fund the national government and encourage manufacturing by applying the funds raised in part toward subsidies (called bounties in his time) for manufacturers. Tariffs would also protect America’s infant industries until they could compete. Subsidies would be used for a number of things. First, to encourage a spirit of enterprise, innovation, and invention. Second, to support the building of roads and canals to encourage internal trade. And third, to grow the infant United States into a manufacturing power independent of control by foreign powers.

  As a result of the policies Hamilton helped establish, America as a nation appeared to immigrants to be a land of opportunity, even more than it had been as a colony.

  America’s First Manufacturing

  In 1790, an English immigrant, Samuel Slater, passed himself off as a farmer to English emigration officials and came to America with the details of the Arkwright water frame committed to memory. Working with mill owner Moses Brown, he started the first American cotton-spinning mill, at Pawtucket, Rhode Island, for Ezekiel Carpenter. All the workers – seven boys and two girls – were under age 12.

  Three years later, in 1793, Slater opened his own mill in Pawtucket, using carding, drawing, and roving machines he had designed and featuring 72 spindles in two frames. Slater and his partners built two more spinning mills by 1806, but men who had worked for him solely to learn his machines left to set up mills for themselves. By 1809, there were 62 such mills in the country, with Rhode Island and Philadelphia as the main centers. For two decades, the Rhode Island system of small, rural spinning mills set the tone for early industrialization.

  In 1793, another invention catapulted the Industrial Revolution: Eli Whitney’s cotton gin. This provided an abundant supply of raw material, while spinning mills produced an abundant supply of yarn.

  The next thing needed was a power loom to convert the yarn into cloth. Francis Cabot Lowell, son of a leading Boston merchant family, designed a loom with the help of Paul Moody, an expert machinist, after spending time in Manchester, England learning from the English textile industry. He formed the Boston Manufacturing Company with two fellow Bostonians, Patrick Tracy Jackson and Nathan Appleton, as partners. They raised $400,000 ($22,000,000 in today’s dollars) and set up New England’s first textile mill, in Waltham, Massachusetts, in 1814. This was America’s first integrated textile factory, in which all textile production steps took place under one roof.

  The profits from the Waltham factory were so great that the partners, later called the Boston Associates, looked for new sites in the area, first at East Chelmsford (later renamed Lowell), Massachusetts and then Chicopee, Massachusetts; Manchester, New Hampshire; and Lawrence, Massachusetts. The “Waltham-Lowell system” of integrated textile manufacturing was so successful that by 1850, Boston Associates controlled one-fifth of America’s cotton production.

  A key characteristic of the Waltham-Lowell system was that the company recruited young, single women from the surrounding countryside for its mill hands instead of relying on traditional family labor (fathers, mothers, and children). As a direct response to the poor working conditions in Britain, from which the partners had emigrated, they voted to spend money not only on factory buildings and machinery, but also on comfortable boarding houses for these girls. They even funded a church, a library, and a hospital. Charles Dickens visited in the winter of 1842 and toured several of the factories. He recorded his impressions of what he saw in the fourth chapter of his American Notes, saying that “the rooms in which they worked were as well ordered as themselves… there was as much fresh air, cleanliness, and comfort as the nature of the occupation would possibly admit.”

  However, by 1850, following the Irish potato famine, poor immigrant laborers soon replaced young, single women workers in the factories. As owners cut expenses, factory working conditions deteriorated to the point that they became comparable to Britain.

  An important profit center of the Boston Manufacturing Company was its machine shop in Lowell. In 1825, the shop was taken over by The Proprietors of Locks and Canals, a local transportation company, and in 1845 it was incorporated as an independent company as the Lowell Machine Shop. George Washington Whistler directed the building of the shop’s first locomotive in 1835 by taking apart a locomotive imported from Newcastle, England to learn how it was constructed. By 1838, the shop had turned out 32 locomotives for the Boston and Lowell Railroad and other lines financed by the Boston Associates.

  James Francis, who took charge of the machine shop in 1837 and fine tuned the city of Lowell’s canal system, engineered the Northern Canal and oversaw Lowell’s transition from locomotives to turbines. Under his direction, the Lowell Machine Shop became a leader in the fabrication of hydraulic turbines for the growing steamboat industry.

  [image: ]

  Lowell Machine Shop

  The Industrial Revolution could not have developed without machine tools, for these enabled manufacturing machines to be made. The makers of clocks, watches, and scientific instruments, who had expertise in batch-producing small mechanisms, contributed to manufacturing machines in the 18th century. The mechanical parts of early textile machines were sometimes called “clockwork” because of the metal spindles and gears they incorporated. Carpenters made wooden framings, while blacksmiths and men called “turners” made the metal parts.

  The development of machining skills in the early textile industry’s machine shops was a crucial step in the American Industrial Revolution. Previously, Americans had relied heavily upon English expertise and machines. It took fine tools to make other tools and precise machines to make other machines. The process was slow and required much trial and error. Much of this learning took place in the Waltham and Lowell shops where Paul Moody helped train the first generation of master mechanics. These mechanics, in turn, created the machine tools that gave birth to entire new American industries.

  The American System of Manufacturing

  One key element of America’s Industrial Revolution was the development of the American system of manufacturing. This involved semi-skilled labor using machine tools and templates or jigs to make standardized, identical, interchangeable parts, each manufactured to specific, precise measurements.

  The idea for the American System actually originated in France. The French General Jean Baptiste Vaquette de Gribeauval suggested in the late 18th century that muskets could be manufactured faster and more economically if they were made from interchangeable parts, which would also make repairs easier to carry out under battlefield conditions. His protégé, Honore Blanc, attempted to implement the “Systeme Gribeauval” in France, but never succeeded.

  Gribeauval’s idea was conveyed to the United States by two routes: First, Blanc’s friend Thomas Jefferson sent copies of Blanc’s memoirs, and papers describing his work, to Secretary of War Henry Knox. Second, an artillery officer named Louis de Tousard, who had served with the Marquis de Lafayette in the Revolutionary War, was an enthusiast of Gribeauval’s ideas. After the Revolution, Tousard wrote two influential documents touting interchangeable parts. One was used as the blueprint for the West Point Military Academy and the other became its officers’ training manual.

  The War Department, which included officers trained at West Point on Tousard’s manual, established armories at Springfield, Massachusetts and Harper’s Ferry, Virginia. These officers directed the army to create rifles with interchangeable parts. Captain John H. Hall finally accomplished this in the 1820s. Between the 1820s and the Civil War, American gun makers developed a production process mechanized and precise enough to produce standardized interchangeable gun parts. The American manufacturing system is also known as “armory practice” because of its development in the Springfield and Harper’s Ferry armories. During the Civil War, the Springfield Armory started to mass-produce guns using interchangeable parts on a large scale.

  The idea of interchangeable parts migrated from the armories to other industries as machinists trained in the armory system were hired by other manufacturers. Soon after the war, American watchmakers showed that these techniques could be successfully applied even when very high precision was required. Other key manufacturers influenced by the American system of interchangeable parts included the Singer sewing machine manufacturer and the McCormick Harvesting Machine Company.

  Agricultural Inventions Accelerate Westward Expansion

  The invention of the mechanical reaper by Cyrus Hall McCormick in 1831 was an important milestone in America’s Industrial Revolution. After refining his reaper and taking out a patent in 1834, he produced the machines in the blacksmith’s shop of his father’s farm in Walnut Grove, Virginia. In 1847, he moved to Chicago to be closer to his main market, the vast grain fields of the Midwest. He and his brothers William and Leander formed the McCormick Harvesting Machine Company in 1848. McCormick’s “Virginia Reaper” hastened the westward expansion of the U.S. by greatly reducing the labor needed to reap standing grain.

  The reaper and subsequent farm machinery allowed fewer and fewer people to produce more and more food. It opened a new era in agriculture – an age of mechanization that changed life on the farm and made it possible for millions of people to leave the land and enter industrial society. Instead of 90 percent of the population farming to meet the nation’s needs, as was the case in 1831, less than two percent of the U.S. population is directly involved in farming today.

  Locomotives Expand Growth and Open New Markets

  Locomotives began the next phase of American manufacturing, putting the U.S. at the cutting edge of technology. Richard Trevithick’s invention, in 1799, of a high-pressure steam engine with improved boilers permitted engines to be compact enough to be used on locomotives, steamboats, and ships. Robert Fulton’s first steamboat, the Clermont, made its maiden run on the Hudson River in 1807, marking the first commercial application of steam to transportation. The first commercial railroad in America was launched in 1828, only three years after its British counterpart. An improved steam engine for trains, the Rocket, was imported from England and copied by John Stevens. He and his son, Robert L. Stevens, made their own contributions to improved engine design and created the modern Trail.

  For 120 years, the major locomotive manufacturers were the Baldwin Locomotive Works, Rogers Locomotive Company, and the American Locomotive Company.

  Matthias Baldwin founded what became the Baldwin Works in 1831 in Philadelphia. John Stevens provided technical information for his first engine, the Ironsides, built in 1832. Various partnerships during the next 80 years resulted in a number of name changes until it was finally incorporated as the Baldwin Locomotive Works in 1909. Baldwin made its reputation building steam locomotives for the Pennsylvania Railroad, the Baltimore and Ohio, the Atchison, Topeka and Santa Fe, and many others in North America and England, France, India, Haiti, and Egypt. Westinghouse Corporation bought Baldwin in 1948, and in 1950 the Lima-Hamilton Corporation and Baldwin merged. In 1956, the last of 70,541 locomotives was produced after the company failed the transition to diesel power.

  Thomas Rogers had been designing and building machinery for the textile industry for nearly 20 years when he sold his interest in Godwin Rogers & Company in 1831 to form the Jefferson Works to build textile and agricultural machinery. A year later, he and his partners Morris Ketchum and Jasper Grosvenor founded the Rogers Locomotive and Machine Works in Paterson, New Jersey. The company started out manufacturing springs, axles, and other small parts for railroad use. In 1835, it assembled a locomotive built in England and shipped disassembled to the United States.

  They received their first order, for two locomotives, in 1837. The first was the Sandusky, which became the first locomotive to operate in Ohio. The company’s most famous locomotive was the General, built in 1855 and one of the principals of the Great Locomotive Chase in the American Civil War. Most railroads in the 19th century U.S. had at least one Rogers-built locomotive. It was the second largest manufacturer, behind Baldwin, among almost a hundred companies. The company avoided being part of the merger of seven smaller locomotive builders with the Schenectady Locomotive Works to form the American Locomotive Company (ALCO) in 1901, but was sold to ALCO in 1905.

  ALCO was formed to compete against the largest locomotive builder of the day, Baldwin Locomotive Works. In 1902, the Locomotive & Machine Company of Montreal joined the company, and in 1905, the Rogers Locomotive Works was merged into ALCO, which in its history (before and after the mergers) produced about 75,000 locomotives. During World War II, ALCO produced army tanks, tank destroyers, shells, bombs, gun carriages, and gun mounts, in addition to 4,488 locomotives. In 1955, it became known as ALCO Products, and it was bought by the Worthington Corporation in 1964.

  These first two American industries – textiles and locomotive manufacturing – started the standard pattern of industry explosion and consolidation. In a new industry, a large number of companies start off manufacturing some new technology. But through business failures, mergers, and acquisitions, the industry narrows down to three or four major companies that control the entire market.

  Light Increases Productivity

  Another major industry of the first Industrial Revolution was gas lighting. The process consisted of the large-scale gasification of coal in furnaces, purification of the gas (removal of sulfur, ammonium, and heavy hydrocarbons), and its storage and distribution. Again, this industry began in England, when William Murdock invented a gas light in 1792, lighting up his cottage. By 1798, he was using gas to light his entire factory. In 1804, he built a gas works to light an entire cotton mill in Manchester.

  Gas lighting spread to the United States and in 1816, Baltimore was the first city to light its streets with gas. Rembrandt Peal founded the first American gas company in Baltimore. The company manufactured gas, laid pipes in streets, and provided street lighting. Gas lighting had a big impact on social and industrial organization because it allowed factories and stores to remain open longer than with tallow candles or oil lamps. With the discovery of natural gas in Fredonia, New York, in 1820, natural gas competed with the gasification of coal.

  The Second Industrial Revolution began around 1850. Railroads ignited this second phase as their construction created a large market for mass-produced items such as iron rails, wheels, and spikes. More importantly, they provided the means by which to transport goods to a larger national market. This Second Industrial Revolution gradually grew to include the chemical industries, petroleum refining and distribution, electrical industries, and, in the 20th century, the automobile.

  Modern business procedures were introduced starting in the 1840s and 1850s. This included the accounting innovations of Louis McLane, president of the Baltimore and Ohio Railroad, and the organizational overhaul of the Pennsylvania Railroad launched by its president J. Edgar Thompson in 1853.By the time of the Civil War, competent technicians and productivity-minded administrators were revolutionizing one industry after another, a process that became general after 1870. Organizers and inventors came together to achieve historic goals. For example, Alexander Holley built the most modern steel mill in the world for Andrew Carnegie in 1875.

  Sometimes, the innovative organizer and the investor were one and the same, as in the case of Thomas Edison, who set up an experimental laboratory in Menlo Park, New Jersey, in 1875.His inventions are too numerous to be described in this brief history, but his invention of electric lighting in 1879 moved industrialization to the next level. Edison’s achievement was inventing not just the bulb itself, but a whole system that contained all the elements necessary to make incandescent lighting practical, safe, and economical. (He had to invent a total of seven system elements critical to the practical application of electric light as an alternative to gas.) He went on to invent many small appliances and other modern conveniences, such as the phonograph and motion picture camera, which run on electricity.

  Electricity Transforms Industry

  The modern electric utility industry began in the 1880s. It evolved from gas and electric carbon-arc commercial and street lighting systems. In 1882, Thomas Edison’s Pearl Street electric generating station went into operation, providing light and electricity to customers in a one square mile area of Lower Manhattan. By the end of the 1880s, small central stations dotted many U.S. cities, each limited to a few blocks because of the transmission inefficiencies of direct current (DC).

  Edison’s various electric companies were brought together to form Edison General Electric in 1889. The tremendous capital needed to set up electricity generating systems required the involvement of investment bankers like J. P. Morgan. When Edison General Electric merged with its leading electricity-distribution competitor, Thompson-Houston, in 1892, Edison was no longer in control of the company and “Edison” was dropped from the name of the company, which became simply General Electric.

  Edison’s system was based on DC (direct current). George Westinghouse, on the other hand, promoted the AC (alternating current) invented by Nikola Tesla, a young engineer and inventor who had emigrated from Croatia. Tesla was working for Thomas Edison at the time, but Edison wasn’t interested in AC. So Tesla went to work for Westinghouse, who could see the advantages of AC. AC could be stepped up to very high voltages with transformers, sent over thinner and less expensive wires, and stepped down again at its destination. It eventually replaced DC in most generation and distribution, greatly extending range and efficiency.

  While the modern electric utility industry changed the lives of people across the country, it also had a dramatic effect on industry. Electric lighting was safer (no gas line explosions) and cheaper than gas lighting, enabling manufacturers to economically extend the working day to two or even three shifts.

  Another invention that had a major impact on manufacturing was the electric motor. While early versions had existed since the 1830s, they had failed to be commercially successful because of the high cost of battery power. The modern DC motor was invented by accident in 1873 when Zenobe Gramme connected a spinning dynamo to a second similar unit, driving it as a motor. There was no practical commercial market at first, but in time, the Gramme machine was the first industrially useful electric motor.

  In 1882, Nikola Tesla identified the rotating magnetic field principle and pioneered the use of a rotary field of force to operate machines. He used the principle to design a unique two-phase induction motor in 1883 and was granted a patent in 1889 for his AC electromagnetic induction motor. The introduction of his motor into factories to power manufacturing equipment fueled the Second Industrial Revolution, made possible by the efficient generation and long-distance distribution of electrical power using the AC transmission system.

  To increase the volume of goods being produced by factories in the United States, the problem of mass distribution needed to be solved. Most Americans still lived in rural areas and relied on agriculture for their livelihoods. For many Americans, a single general store was their main source of supplies. Merchandise went through many wholesalers on the way from manufacturer to end user. While general stores along the growing network of railroads received their shipments relatively quickly, merchandise was transported by wagon to towns from railheads.

  Mail-Order Catalogs Expand Markets

  One solution to expanding mass distribution was the mail-order catalog. In 1872, Aaron Montgomery Ward founded the world’s first mail order company. He had spent several years as a traveling salesman in rural America, and had observed that rural customers wanted “city” goods but were often victimized by monopolists who provided no guarantee of quality. He believed he could cut costs and make a wide variety of goods available by cutting out the middlemen and having his customers purchase goods by mail and pick them up at the nearest train station.

  Ward produced his first catalog in August 1872, with 163 articles for sale. Despite opposition from rural retailers, his business grew quickly over the next several decades, primarily from rural customers who were attracted by the wide selection of items unavailable locally. By 1883, the company’s catalog had grown to 240 pages and 10,000 items, and by 1904, the company was mailing 3,000,000 catalogs a year. (Montgomery Ward stopped producing catalogs in 1985, and closed all of its 250 stores in 2001 after struggling for years in an increasingly crowded field against companies like Target and Wal-Mart. It was the largest retail bankruptcy in U.S. history.)

  A second mail-order catalog helped further increase mass distribution. Richard Sears was a railroad station agent in North Redwood, Minnesota when he received a shipment of watches from a Chicago jeweler that were unwanted by a local jeweler. He purchased them himself and sold the watches at a nice profit to other station agents. He ordered more for resale and started a business selling watches through mail-order catalogs. In 1893, Richard Sears and Alvah Roebuck founded Sears, Roebuck and Company in Chicago. Within a year, their catalog had grown to 322 pages, featuring sewing machines, bicycles, sporting goods, and a host of other items. Chicago clothing manufacturer Julius Rosenwald bought into the company in 1895 and shortly thereafter, Roebuck had to resign due to ill health. Rosenwald kept the Sears and Roebuck name, but reorganized the company so it could handle orders economically and efficiently. By 1900, it had sales of $10 million, exceeding Montgomery Ward’s $8.7 million. Its catalog was sometimes referred to as “the Consumers’ Bible.” The Christmas catalog was known as the “Wish Book,” perhaps because of the toys in it. Sears diversified and became a conglomerate during the mid-20th century. It established several major brands, like Kenmore (appliances), Craftsman (tools), DieHard (batteries), Silvertone (electronics) and Toughskins (clothing). In 1993, it stopped producing its general merchandize catalog, but it continues to produce specialty catalogs and the Holiday Wish Book.

  Mass Production Increases Efficiency

  A major breakthrough in manufacturing came from innovations in assembly-line techniques by the Ford Motor Company. Henry Ford founded Ford Motors in 1903 with $28,000, 11 men, and himself as vice president and chief engineer. Skilled workers were scarce in America, so it was beneficial to follow production strategies that needed them as little as possible. Using new and more productive methods, they produced three cars per day, with up to three men working on each car. In 1908, the company produced the Model T, a reliable and affordable vehicle for the mass market.

  To keep up with demand, Ford built a new factory in Highland Park, Michigan in 1913. This factory used standardized interchangeable parts and a conveyor-belt assembly line. This was the beginning of what is called mass production. This new technique used a moving assembly line, which allowed workers to stay in one place and perform the same task repeatedly on multiple vehicles that passed by. Unskilled labor could thus be substituted for skilled labor.

  The assembly line proved tremendously efficient, helping the company far surpass the production levels of its competitors and making the vehicles much more affordable. The factory was able to build a car in just 93 minutes, producing around one million vehicles a year at a reasonable cost, paving the way for the cheap automobiles that turned the United States into a nation of motorists. By 1918, half of all the cars in the United States were Model T Fords. The factory had everything needed to construct the vehicles, including its own steel mill and glass factory.

  Mass production provides economies in several ways. First, there is the reduction of nonproductive effort on the part of workers. They no longer have to move about a shop to get parts and locate and use many tools. Second, the probability of human error is reduced when tasks are mostly carried out by machinery. Each worker repeats one or a few related tasks, using the same tool to perform identical or nearly identical operations. The exact tool and parts are always at hand.

  In addition, there are jigs, gauge blocks, and fixtures to ensure that parts are made to fit a particular setup during assembly, and parts are made to specifications which ensure they fit with the mating parts. Each workbench or assembly-line station along the assembly line is different, and each set of tools at each station is limited to those necessary to perform that stage of the assembly. Mass production would never have been possible without factories that were electrified and had sophisticated machinery to automate the various production steps.

  However, mass production is inflexible because it is difficult to alter a design or production process after a production line is set up. Also, all the products made on one production line will be identical or very similar, so introducing variety to satisfy individual tastes is hard. (Some variety can be achieved by applying different finishes and decorations at the end of the production line.)

  Mass production is also very capital intensive, as it uses a lot of machinery per worker. The machinery is so expensive that there must be some assurance that the product will be successful enough for the company to get a return on its investment. Thus, mass production is ideally suited for products that serve markets large enough to satisfy the long production runs required.

  Ford cut the workday from nine hours to eight so his factory could convert to a three-shift workday and operate 24 hours a day. He paid wages nearly triple the going rate for unskilled workers ($5.00/day vs. $1.75). The main reason was to reduce turnover—from 370 percent in 1913 to 16 percent by 1915—but he also wanted his employees to be able to afford to buy the cars they were making. He said, “There is one rule for the industrialist and that is: Make the best quality of goods possible at the lowest cost possible, paying the highest wages possible.”

  Over the next 30 years, most manufacturers of high-volume products for the consumer market adopted Ford’s assembly-line system, producing things like radios, phonographs, telephones, washing machines, refrigerators, and stoves. Mass-production conveyor systems also began to be used in food manufacturing.

  Manufacturers then faced a problem. Once a market had been saturated, replacement demand was lower than during the initial expansion of the market. So they faced the problem of figuring out how to add value to the product so consumers would not simply replace but upgrade. Because manufacturers could not sell them the original product a second time, they had to figure out some way to sell customers an improved version.

  Alfred Sloan at General Motors solved the problem for automobiles by making the “guts” of the cars the same but putting those guts in differently colored boxes or chassis and changing the style elements so that consumers could buy a car that wasn’t identical to every other car on the street. Manufacturers of other consumer products adopted this strategy by creating new styles and models with added-value features and technological improvements.
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  Appendix A

  Government Programs

  Department of Commerce

  Investigations and Compliance Unit – Recently established to take new and proactive measures to ensure that our trading partners honor their commitments; this office is staffed with experts in intellectual property rights, investigations, and intelligence. Works closely with United States Trade Representative and the Patent and Trademark Office to investigate and re-solve violations of trade agreements.

  STOP! Initiative – The Commerce Department is a key member of the STOP! (Strategy Targeting Organized Piracy) Initiative announced in October 2004. This was created to coordinate government-wide activities to confront global piracy and counterfeiting. It seeks to keep global supply chains free of infringing goods and dismantle criminal enterprises that steal American intellectual property. It aims to stop fakes at U.S. borders and enforce intellectual property rights in international markets. It attempts to reach out to like-minded partners and build an international coalition to stop piracy and counterfeiting worldwide. For manufacturers or other parties who have observed violations or who have related concerns, there is a hotline, 866-999-HALT, and a Web site, stopfakes.gov.

  Coordinator for International Intellectual Property Enforcement – Works with agencies across the government to develop policies to address international intellectual property violations and enforce intellectual property laws overseas. Heads the international work of the National Intellectual Property Law Enforcement Coordination Council, coordinating and supervising international intellectual-property protection plans with other agencies. Plays a significant role in the implementation of the STOP! Initiative.

  Intellectual Property Rights Attaché in China – To deal specifically with intellectual property abuses in China, the Commerce Department arranged for the assignment of Mark Cohenthrough the U.S. Patent and Trademark Office. These two agencies have increased their intellectual property enforcement and compliance staff by 25 percent since 2001. Mr. Cohen is reachable at cohenma@state.gov.

  Unfair Trade Practices Task Force – The Commerce Department established this in 2004 within its Import Administration to pursue the elimination of unfair foreign trade practices. The task force is available to advise U.S. manufacturers of their rights under U.S. trade law. Small companies may not have the resources to hire trade lawyers and the petition process may be difficult to understand; the task force can help. The mission of the Import Administration is to enforce laws and agreements to protect U.S. businesses from unfair competition within the United States resulting from unfair pricing by foreign companies and unfair subsidies to foreign companies by their governments.

  Standards Initiative – In March 2003, the Department of Commerce launched the Standards Initiative, an eight-point plan that responds to industry concerns that divergent standards, redundant testing and compliance procedures, and regulatory red tape are becoming one of the greatest challenges to expanding exports. The report can be accessed through the International Trade Administration’s Standards Home Page at ita.doc. gov/td/standards. The Assistant Secretary for Manufacturing and services has assumed responsibility for this initiative.

  Services for Exporters

  U.S. Commercial Service – The U.S. Commercial Service has a network of export and industry specialists in 108 U.S. offices and 150 international offices in 83 countries. The service helps SMMs grow their international sales by means of market research, trade events that promote products or services to qualified buyers, introductions to qualified buyers and distributors, and counseling through every step of the export process. The Service has a website, export.gov, which brings together resources from across the government to assist American businesses in planning their international sales strategies. From market research and trade leads from the Department of Commerce’s Commercial Service to export finance information from the Export-Import Bank and the Small Business Administration to agricultural export assistance from the USDA, export.gov helps American exporters navigate the international sales process and avoid pitfalls like non-payment and stolen intellectual property. The ITA manages export.gov as a collaborative effort with the 19 Federal Agencies that offer export assistance programs and services. Reachable at 800-USA-TRADE or export.gov.

  International Partner Search – For SMMs that want to find qualified international buyers, partners or agents without traveling overseas, U.S. Commercial Service specialists can deliver detailed company information on up to five prescreened international companies that have expressed an interest in the company’s products and services. Reachable at 800-USA-TRADE or export.gov.

  Customized Market Analysis – Custom-tailored research service that provides U.S. firms with specific information on marketing and foreign representation for individual products in particular markets. Interviews and surveys are conducted to determine the overall marketability of the pro-duct, key competitors, prices of comparable products, customary distribution and promotion practices, trade barriers, possible business partners and applicable trade events. Reachable at 800-USA-TRADE or export.gov.

  Gold Key Service – Custom-tailored business matching service offered by the Commercial Service in key export markets around the world. Includes orientation briefings, market research, appointments with potential partners, interpreter services, and assistance for development of follow-up strategies. Reachable at 800-USA-TRADE or export.gov.

  International Company Profiles (ICPs) – Background reports on specific firms prepared by commercial officers overseas. Reachable at 800-USA-TRADE or export.gov.

  Trade Event Programs – The Commercial Service in America’s overseas embassies and local Export Assistance Centers in the United States can help exporters identify trade shows that may be appropriate for their products and take the necessary steps to participate in them. Reachable at 800-USA-TRADE.

  Export Trading Company Affairs – This function, part of the Inter-national Trade Administration, can advise an SMM on forming a legally protected export joint venture, understanding the antitrust implications, finding export partners and trading partners, and finding an export trading company, export management company, or export intermediary. Reachable at 202-482-5131.

  Office of Small and Disadvantaged Business Utilization – The Commerce Department, through its Prime Contractor Directory, can assist small businesses with their efforts to obtain suitable subcontracting opportunities and present their capabilities to prime contractors registered with the department. Reachable at 202-482-1472.

  Department of Labor Programs

  Bureau of Apprenticeship and Training – Assists private industry in developing and improving apprenticeships and other training programs designed to provide the skilled workers needed to compete in today’s global economy. Contact the Office of Apprenticeship Training, Employer and Labor Services, Department of Labor, at 202-693-3812 or doleta.gov.

  National Association of Workforce Boards (NAWB) – represents the interests of the nation’s Workforce Investment Boards. Across the country, more than 600 state and local WIBs are providing workforce development leadership in their communities. The business-led WIBs have the critical role of governance and oversight of the federal resources that support the national network of taxpayer-supported One-Stop Career Centers and federal training investments. Board membership consists of business and employer representatives working in concert with public sector representatives to design effective workforce development services for job seekers and employers alike. Reachable at 703-778-7900 or nawb.org.

  Workforce Investment Act (WIA) – Provides federal support for employment and job training. In a February 2005 meeting with the Manufacturing Council Subcommittee on the U.S. Workforce, Assistant Secretary of Labor Emily DeRocco encouraged the subcommittee to develop a dialogue on how best to utilize these funds. (Available training resources often go unused because state and local workforce agencies to not know how to make use of them.) There is an opportunity for Workforce Investment Boards (WIBs) around the country to bring manufacturers into their membership and for manufacturers to inform WIBs of their workforce challenges.

  High Growth Job Training Initiative – The purpose of this presidential initiative, implemented by the Labor Department, is to grow industries with advanced manufacturing occupations. It is a strategic effort to prepare workers to take advantage of new and increasing job opportunities in these high-growth, high-demand, and economically vital sectors and industries. The foundation of this initiative is partnerships that include the public workforce system, business and industry, education and training providers, and economic development authorities. The Initiative has awarded 31 grants for advanced manufacturing, for a total of $75 million. The grants ranged from lean manufacturing to training for dislocated workers. One grant of $1,956,700 went to a competency-based apprenticeship system for metalworking, which is at the heart of advanced manufacturing. The Initiative also gave 157 grants, worth $145 million, to 13 other sectors, ranging from hospitality to healthcare and information technology. Contact the Employment and Training Administration, Business Relations Group, at 877-US-2JOBS or visit doleta.gov.

  Community-Based Job Training Initiative – This program aims to improve the capabilities of the U.S. workforce through community-based job training grants, in the form of a new employer-focused competitive grant program for training in community and technical colleges. Two rounds of $125 million grants were made available in 2005. Manufacturers can work regionally to define parameters for retraining to be implemented by com-munity colleges. Contact the Labor Department’s Employment and Training Administration, Business Relations Group at 877-US-2JOBS or visit doleta.gov.

  Advanced Manufacturing Initiative – In October 2004, Secretary of Labor Elaine Chao announced a series of investments of more than $43 million to address the workforce needs of the advanced manufacturing sector. The Department’s Employment and Training Administration is sup-porting comprehensive partnerships that include employers, the public workforce system, and other entities that have developed innovative approaches helping workers find good jobs with good wages and promising career pathways in advanced manufacturing. This set of workforce solutions is based on manufacturing industry priorities such as training for innovation, pipeline development (too few young people consider manufacturing careers), image (manufacturing confronts a negative public image characterized by such phrases as “moving offshore,” “declining,” “dirty,” “low pay,” etc.), employability and soft skills, training program design, and matching training providers to business needs.

  At a Greater Rome, Georgia Chamber of Commerce event on January 18, 2007, Elaine Chao mentioned the Workforce Innovation in Regional Economic Development (WIRED) initiative, which “integrates economic and workforce development activities and encourages regional governments, employers, education providers, foundations, venture capitalists, and others to come together and invest in the talent that promotes job creation.” This program addresses the challenges associated with building a globally competitive and prepared workforce. The total appropriation is $195 million for 13 regional economies. First generation WIRED regions were awarded $15 million over three years to revitalize their local economies. The California Innovation Corridor, for example, is implementing a three-target approach for WIRED:

  
    Innovation Support: Sustainable Entrepreneurship – Create an atmosphere in which the culture, environment and systems are characterized and driven by innovation and entrepreneurship.

    Industrial Rejuvenation: Manufacturing Value Chain and Sup-pliers – Ensure common “smart supplier” competitiveness and enterprise-driven outcomes across supply chain provider/support networks.

    Competitiveness Talent Development: Creation of 21st Century Innovation-Oriented Technical Talent – Integrate consideration of current and future industry enterprise needs into workforce and educational planning and policymaking.

  

  San Diego County was included in the first generation grants in February 2006.

  Department of Energy Programs

  Industrial Technologies Program – Works with industry to improve industrial energy efficiency and environmental performance and invests in high-risk, high-value R&D to reduce industrial energy use. Also provides information to manufacturers on energy efficiency and renewable energy best practices through the EERE Information Center at 877-337-3463 or eere.energy.gov/industry.

  Small Business Administration Programs

  PRO-Net – The SBA’s PRO-Net has recently been integrated with the Defense Department’s Central Contractor Registration database. This database serves as an electronic gateway for procurement information for and about small businesses; a search engine for contracting officers; a marketing tool for small firms; and a database on more than 180,000 small, disadvantaged, and women-owned businesses. Reachable at pronet@sba.gov or ccr.gov.

  Office of Advocacy – Represents the views of small business before federal agencies and Congress, receives criticisms of federal policies that affect small businesses, and makes proposals for minimizing the burden of regulations on small businesses. It monitors and reports to Congress on federal agencies’ compliance with the Regulatory Flexibility Act, which requires an analysis of the impact of proposed rules on small entities. Reachable at 202-205-6533 or sba.gov/advo.

  SBA Loan Programs – The SBA offers many loan programs to assist small businesses, primarily as a guarantor of loans made by private and other financial institutions.

  
    Basic 7(a) Loan Guaranty – The SBA’s primary business loan program to help qualified small businesses obtain financing when they might not be eligible for loans through normal lending channels. The program is delivered through commercial banks. See sba.gov/ financing.

    504 Certified Development Company (CDC) Loan Program – Provides long-term, fixed-rate financing for small businesses to acquire real estate, machinery, or equipment for expansion or modernization. Typically, a 504 project includes a loan secured from a private-sector lender with a senior lien, a loan secured from a CDC (funded by a 100 percent SBA-guaranteed debenture), a junior lien covering up to 40 percent of the total cost, and a contribution of at least 10 percent equity from the borrower. CDCs are private, nonprofit corporations set up to contribute to the economic development of their regions. See sba.gov/ financing.

    Export Express – Combines the SBA’s lending assistance with technical assistance to help small businesses that have exporting potential but need funds to buy or produce goods services. See sba.gov/ financing.

    Export Working Capital Program – Supports export financing for small businesses when that financing is not otherwise available on reasonable terms. The EWCP is a combined effort of the SBA and the Export-Import Bank. See sba.gov/financing.

  

  Environmental Protection Agency Programs

  Small Business Ombudsman – Provides an information clearinghouse and hotline to provide private citizens, small communities, small business enterprises and trade association information on environmental regulations. Reachable at 800-368-5888 or epa.gov/sbo.

  Small Business Environmental Home Page – An EPA-sponsored Web site to help small businesses access environmental compliance and pollution prevention information. Visit smallbiz-enviroweb.org.

  Suppliers Partnership for the Environment – A partnership of the EPA and the Manufacturing Extension Partnership that makes available environ-mental management tools, best practices and lessons learned based on the experience of OEMs and Tier I suppliers in the automotive supply chain. Visit suppliers-partnership.org.


  Appendix B

  Trade Associations

  While there are 17,000 trade associations in the U.S., the following is a list of national manufacturing associations that have small and medium-sized manufacturers as members. Next is a list of professional societies whose members work in the manufacturing industry. Third is a list of sales representative associations in manufacturing. Many of these associations have annual meetings, newsletters, and regular conferences for their members.

  Trade Associations

  Aluminum Association

  1525 Wilson Blvd., Ste. 600

  Arlington, VA 22209

  703-358-2960

  aluminum.org

  Aluminum Extruders Council

  1000 N. Rand Rd., Ste. 214

  Wauconda, IL 60084

  312-526-2010

  aec.org

  American Gear Manufacturers Association

  500 Montgomery St., Ste. 350

  Alexandria, VA 22314

  Joe Franklin, Jr., Pres.

  703-684-0211

  American Lighting Association

  2050 Stemmons Fwy, Ste. 10046

  Dallas, TX 75342

  214-698-9898

  americanlightingassoc.com

  American Machine Tool Distributors Association

  1445 Research Blvd, Ste. 450

  Rockville, MD 20850

  301-738-1200

  amtda.org

  American Mold Builders Association

  701 E. Irving Park Rd., Ste. 207

  Roselle, IL 60172

  630-980-7667

  info@amba.org

  ASM International (formerly American Society for Materials)

  9639 Kinsman Rd.

  Materials Park, OH 4l4073

  440-338-5151

  asminernational.org

  Association for Manufacturing Excellence

  3115 N. Wilke Rd., Ste. G

  Arlington Heights, IL 60004

  224-232-5980

  ame.org

  Association for Manufacturing Technology

  (formerly National Machine Tool Builders’ Association)

  7901 Westpark Dr.

  McLean, VA 22102

  703-893-2900

  amtonline.org

  Consumer Electronics Manufacturing Association

  1919 S. Eads St.

  Arlington, VA 22202

  Jason Oxman, Sr. V.P., Industry Affairs

  joxman@ce.org

  703-907-7664

  Fabricators and Manufacturers Association, International

  833 Featherstone Rd.

  Rockford, IL 61107

  866-394-4363

  fmanet.org

  International Safety Equipment Association

  1901 N. Moore St., Ste. 808

  Arlington, VA 22209

  David Shipp, Pres.

  730-525-1695

  safetyequipment.org

  Investment Casting Institute

  136 Summit Ave.

  Montvale, NJ 07645

  Michael Perry, Exec. Dir.

  201-573-9770

  mperry@investmentcasting.org

  National Association of Manufacturers

  7855 Walker Dr., Ste. 300

  Greenbelt, MD 20770

  Jay Timmons, Pres.

  800-736-6627

  nam.org

  National Council for Advanced Manufacturing

  2025 M St., NW, Ste. 800

  Washington, DC 20036

  Eric Mittelstadt, CEO

  202-367-1178

  nacfam.org

  National Tooling and Machining Association

  9300 Livingston Rd.

  6363 Oak Tree Blvd.

  Independence, OH 44131

  800-248-6862

  ntma.org

  North American Die Casting Association

  241 Holbrook Dr.

  Wheeling, IL 60090

  847-279-0001

  diecasting.org

  Photo Chemical Machining Institute

  4113 Barberry Dr.

  Lafayette Hill, PA 19444

  Betty Berndt-Brown, Exec. Dir.

  215-825-2506

  pcmi.org

  Precision Machined Products Association

  6700 W. Snowville Rd.

  Brecksville, OH 44141

  Michael Duffin, Exec. Dir.

  440-526-0300

  mduffin@pmpa.org

  Rubber Manufacturers Association

  1400 K St., NW, Ste. 900

  Washington, DC 20005

  into@rma.org

  Sporting Goods Manufacturers Association

  1150 17th St., NW

  Washington, DC 20036

  Tom Cove, Pres.

  202-775-1762

  sgma.com

  TechAmerica

  601 Pennsylvania Ave., NW

  North Bldg., Ste. 600

  Washington, DC 20004

  202-682-9110

  techamerica.org

  Society of the Plastics Industry

  1667 K St., NW, Ste. 1000

  Washington, DC 20006

  202-974-5200

  plasticsindustry.org

  Tooling, Manufacturing & Technologies Association

  28237 Orchard Lake Rd.

  Farmington Hills, MI 48333

  Robert Dumont, Pres.

  800-969-9782

  mtaonline.com

  Engineering &Technical Societies

  American Society of Quality

  600 N. Plankinton Ave.

  Milwaukee, WI 53l023

  800-248-1946

  asq.org

  American Society of Mechanical Engineers

  3 Park Ave.

  New York, NY 10016

  800-843-2763

  asme.org

  Institute of Electrical and Electronics Engineers

  3 Park Ave., 17th Fl.

  New York, NY 10016

  Jeffrey Raynes, Exec. Dir.

  212-419-7900

  ieee.org

  Institute of Industrial Engineers

  3577 Parkway Lane, Ste. 200

  Norcross, GA 30092

  800-494-0460

  iienet2.org

  Society of Manufacturing Engineers

  One SME Dr.

  Dearborn, MI 48121

  Mark Tomlinson, Exec. Dir.

  800-733-4763

  leadership@sme.org

  Representatives Organizations

  Agricultural & Industrial Manufacturers Representatives Association

  7500 Flying Cloud Dr., Ste. 900

  Eden Prairie, MN 55344

  Jim Manke, Exec. Dir.

  952-835-4180

  jrmanke@aol.com

  AIMRA members sell agricultural, light industrial, environmental, lawn and garden equipment, plus parts and components. Their customers include dealers, agricultural and light industry, and OEM manufacturers.

  American Lighting Association

  P.O. Box 420288

  Dallas, TX 75207

  Eric Jacobson, VP of Membership

  800-605-4448 or 214-698-9898

  ejacobson@americanlightingassoc.com

  ALA members sell residential lighting products, crystal chandeliers, light bulbs, lighting components, portable lighting, outdoor lighting, emergency lighting, and commercial lighting.

  Association of Independent Manufacturers Representatives

  1 Spectrum Pointe, Ste. 150

  Lake Forest, CA 92630

  Bryan Shirley, Exec. Dir.

  866-729-0975 or 949-859-2884

  info@aimr.net

  AIM/R members sell plumbing, heating, cooling and piping products.

  Automotive Aftermarket Industry Association (Manufacturers Rep Division)

  7101 Wisconsin Ave., Ste. 1300

  Bethesda, MD 20814

  Kathleen Schmatz, Pres.

  301-654-6664

  aaia@aftermarket.org

  AAIA members sell vehicle aftermarket products and parts.

  BMC - A Foodservice Sales & Marketing Council

  P.O. Box 150229

  Arlington, TX 76015

  Pam Bess, Exec. Dir.

  682-518-6008

  assnhqtrs@aol.com

  bmcsales.com

  BMC members are independent multiple-line sales and marketing companies primarily in the institutional foodservice industry. Broker members represent specific markets throughout the United States and Canada.

  Communication Marketing Association

  P.O. Box 36275

  Denver, CO 80236

  Mercy Contreras

  303-988-3515

  mercy@mktgconnection.com

  CMA-CMC.org

  CMA members sell electronic communication hardware.

  Electronics Representatives Association

  300 W. Adams St., #617

  Chicago, IL 60606

  Thomas Shanahan

  312-527-3050

  info@era.org

  ERA members represent manufacturers of a varying spectrum of electronics products. There are eight product-marketing groups within ERA: communications, consumer electronics, components, computers, instrumentation and sensors, materials-assembly-production, RF/microwave, and sound-audio-visual-electronic-security.

  The Foodservice Group

  630 Village Trace NE

  Bldg. 15, Ste. A

  Marietta, GA 30067

  Kenneth Reynolds, Exec. Dir.

  770-989-0049

  kreynolds@fsgroup.com

  FSG members are independent food service brokers selling to restaurant, deli and food service distributors.

  Foodservice Sales & Marketing Association

  9192 Red Branch Rd., Ste. 200

  Columbia, MD 21045

  Rick Abraham, Pres.

  410-715-6672

  info@fsmaonline.com

  The FSMA’s self-described mission is to 1) promote sales and marketing agencies as the preferred method for suppliers to come to market, 2) be the national voice of the sales agency community, 3) advocate on behalf of sales agency interests, and 4) enhance relationships among suppliers, agencies, customers and other key stakeholders. Associate memberships for manufacturers and allied memberships for vendors are available.

  Gift Home Trade Association

  4380 Brockton Drive SE, Suite 1

  Grand Rapids, MI 49512

  Julie Dix, Pres.

  877.600.4872

  info@giftandhome.org

  giftandhome.org

  GHTA members sell a variety of products in the giftware industry. The Association was designed to help vendors, sales agencies, industry affiliates and retailers to work together, making business better by providing members with the opportunity to exchange ideas and network with industry leaders.

  Health Industry Representatives Association

  7315 E. 5th Ave.

  Denver, CO 80230

  Karen A. Hone, Exec. Dir.

  303-756-8115

  healthreps@comcast.net

  hira.org

  HIRA members sell all healthcare products except pharmaceuticals to these markets: hospitals, nursing homes, physicians/alternate care, home care, labs, x-ray, dental, veterinary, OEM, industrial, capital equipment, purchasing, sub-acute care, and rehab.

  Independent Professional Representatives Organization

  34157 W. 9 Mile Rd.

  Farmington Hills, MI 48335

  Raymond W. Wright

  800-420-4268

  ray@avreps.org

  Members represent producers of A/V products which include audio, video, car stereo, lighting, and furniture.

  Industrial Supply Association (ISA)

  1300 Sumner Ave.

  Cleveland, OH 44115

  John Buckley, Exec. Dir.

  718-423-2113

  info@isapartners.org

  ISA members sell industrial and construction products such as welding, specialty, and machine tools to industrial distributors, MRO (maintenance, repair, and overhaul) and OEM (original equipment manufacturer) markets.

  International Association of Plastics Distribution

  4707 College Blvd., Ste. 105

  Leawood, KS 66211

  Susan Avery

  913-345-1005

  iapd@iapd.org

  IAPD representative members sell raw plastics, engineering materials, and semi-finished stock shapes such as sheet, rod, tube and pipe, valves and fittings. These materials are used in construction, marine, automotive, medical and industrial applications.

  International Housewares Representatives Association

  175 N. Harbor Dr., Ste. 3807

  Chicago, IL 60601

  William Weiner, Exec. Dir.

  312-240-0774

  info@ihra.org

  IHRA members represent manufacturers in all product categories of the housewares industry.

  International Sanitary Supply Association

  7373 N. Lincoln Ave.

  Lincolnwood, IL 60712

  Anthony Trombetta, Dir. Mktg.

  800-225-4772

  anthony@issa.com

  ISSA members sell all types of products in the cleaning and maintenance industry.

  International Union of Commercial Agents and Brokers

  General De Lairessestraat

  131-135 1075 HJ Amsterdam,

  The Netherlands

  J.W.B. Baron van Till, Secretary

  +31 (0) 20-470 01 77

  info@iucab.nl

  iucab.org

  IUCAB is a consortium of 21 agent associations throughout Europe, North and South America. The members are geographically based; therefore they sell a wide variety of products in many industries.

  Manufacturers’ Agents Association for the Food Service Industry

  2402 Mt. Vernon Rd. #110

  Dunwoody, GA 30338

  Alison Cody, Exec. Dir.

  770-433-9844

  acody@mafsi.org

  MAFSI members sell food service equipment, supplies and furniture for the hospitality, school food service, military, restaurant, contract feeder, health care, and corrections industries.

  Manufacturers Agents National Association

  1 Spectrum Pointe, Ste. 150

  Lake Forest, CA 92630

  Bryan Shirley, Pres. and CEO

  877-626-2776 or 949-859-4040

  bryan@manaonline.org

  manaonline.org

  MANA is a horizontal association that has members in all industries and services covering and calling on end users, equipment manufacturers, distributors, governments, and retailers.

  Manufacturers Representatives of America

  P.O. Box 150229

  Arlington, TX 76015

  Pam Bess, Exec. Dir.

  682-518-6008

  assnhqtrs@aol.com

  mra-reps.com

  MRA members are independent multiple-line sales and marketing companies, primarily in the janitorial, paper, plastics, and packaging industries.

  National Electrical Manufacturers Representatives Association

  660 White Plains Rd., Ste. 600

  Tarrytown, NY 10591

  Henry P. Bergson, Pres.

  914-524-8650

  hank@nemra.org

  NEMRA members sell to the electrical industry. This includes products used in commercial, industrial and residential construction, as well as the utility, datacom and lighting markets. They call on electrical distributors, contractors, specifiers, engineers, OEMs, and MROs.

  National Kitchen and Bath Association

  687 Willow Grove St.

  Hackettstown, NJ 07840

  Jennifer Fish

  908-852-0033

  jfish@nkba.org

  NKBA members include manufacturers’ representatives, manufacturers, designers and dealers in the kitchen and bath industry. Members provide the consumer with a complete range of products and services from design to installation.

  Network of Ingredient Marketing Specialists

  630 Village Trace NE

  Bldg. 15, Ste. A

  Marietta, GA 30067

  Ken Reynolds, Exec. Dir.

  770-989-0049

  kreynolds@nimsgroup.com

  NIMS members represent food ingredient producers selling all types of bulk foods to food manufacturers.

  Business Solutions Association

  (Formerly Office Products Representatives Association)

  5024 Campbell Blvd., Suite R

  Baltimore, MD 21236

  Cal Clemons, Exec. VP

  410-931-8100

  cclemons@businesssolutionsassociation.com

  opwa.org

  OPWA members sell office products, furniture and supplies, school sup-plies, information processing supplies, creative industries, art/engineering/ drafting supplies, and equipment.

  Power-Motion Technology Representatives Association

  1 Spectrum Pointe, Ste. 150

  Lake Forest, CA 92630

  Jay Ownby, Exec. Dir.

  888-817-7872

  jay@ptra.org

  PTRA serves the power transmission and motion control industries. PTRA strives to offer its members opportunities for education, information exchange, networking with other reps and manufacturers, plus an array of quality services designed to improve their career performance and professional stature.

  Specialty Equipment Market Association

  P.O. Box 4910

  Diamond Bar, CA 91765

  Jan Desma, Dir. of Council Relations

  909-396-0289

  jand@sema.org

  sema.org/mrc

  SEMA members are producers and marketers of specialty equipment products and services for the automotive aftermarket. MRC members represent manufacturers and warehouse distributors in the automotive specialty equipment market.

  

  Specialty Tools and Fasteners Distributors Association

  PO Box 44

  Elm Grove, WI 53122

  Georgia Foley, Exec. Dir.

  800-352-2981

  info@stafda.org

  STAFDA consists of distributors, manufacturers, and representative agents serving the light construction and industrial markets, components, moldings, machining, meters, gauges, and more. The primary market is industrial products and services.
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