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The History of Modern Iron Manufacture 

To Virginia, the first of the English settlements in America, belongs the honor of inaugurating 
within their limits as a colony that most important industry, iron manufacture. 

-R.A. Brock, 18851 

Among the vast spectrum of metallic elements found in the earth’s crust, iron ore, because of its 

abundance and accessibility, has proved to be nature’s greatest gift to mankind. Although rarely found 

in a pure state, the presence of iron makes up nearly one-fifth of the earth’s total mass. Due to its 

solubility in water, iron is much more prevalent deep in the earth’s core than it is in the surface layers. 

Limestone is the… 

1 
Robert Alonzo Brock, “Early Iron Manufacture in Virginia: 1619-1776,” in Proceedings of the United States 

National Museum, 1885, 8(Washington, 1886): 77. quoted in A History of Metals in Colonial America, (p.55). 



most common agent attributed to the deposits of iron in water. The 

available nature of this metal and the many uses of its finished 

product has lead to the development of one of the most fundamental 

industries known to man, iron manufacture. 

The beginning of modern iron making can be traced back to 

sixteenth century Europe with the operation of the Catalan forge in 

Catalonia, Spain. The forge contained an air blast system which 

was triggered by the pressure of a waterfall through the use of a 

device known as a trompe. Water and air bubbles would flow through 

a pipe into an airtight receptacle allowing for the necessary 

pressure to accumulate in order to initiate the process. The 

f inished product was a lump of crude iron, or a bloom, which had to 

be heated, hammered, and refined before it was of any use. This 

method of operation was the standard method used throughout the 

Middle Ages. 

The Catalan forge became outdated and the iron industry was 

revitalized with the achievement of the blast furnace in Germany. 

Built at a height ranging from ten to sixteen feet, the stuckofen, 

or the wolf oven, was able to produce 150 tons of cast iron in one 

year. The blow oven was the German improvement of the stuckofen in 

which higher temperatures were achieved enabling the iron to better 

melt into cast. The German contribution of the blast furnace paved 

the way for England, and in turn America, to become one of the 

leading iron-making countries over the next three centuries. 

'l/ 



In 1680, a blast furnace was erected in the Forest of Dean in 

England. This thirty foot high structure operated continuously for 

months while producing cast iron with the aid of charcoal as a 

source of fuel necessary to the smelting process. The term pig 

iron originated from this furnace because when the molten iron ran 

over a floor of sand and cooled into a series of channels it 

resembled a family of infant swine feeding, hence the name pig 

iron. By the year 1749, England was producing nearly 20,000 tons 

of iron and importing the same amount from Germany. 

Up until the middle of the eighteenth century with the 

introduction of coke-made iron in England, charcoal was considered 

the universal source of fuel for the smelting of iron. The 

scarcity and the short lived supply of charcoal extracted from the 

forests of England resulted in a search for an alternate source of 

fuel. A man by the name of Abram Darby succeeded in using charred 

coal, or cok e , as fuel in order to erect the first cast iron bridge 

in Coalbrookdale, England. 

Despite the success of coke-made iron in mid-eightee~~ 
century England, the efficiencies of this new source of fuel were 

not called upon in America until well into the next century. One 

explanation for this is that American trade and commerce in the 

decades which followed the Revolutionary War was representative of 

an agriculturally centered economy and did not demand the great 

amounts of iron necessary for the extension of railroads typical in 



a manufacturing based economy. Another possible reason for this 

may be because of the abundant supply of charcoal in America in 

comparison to the scarce supply in England. These two factors I \ 
caused colonial America !o be suffice.-w-i-~h-Charcoal as fuel for cv..rf\. 

iron making well into the nineteenth century. 

Due to its limited natural resources in the field of iron 

production, England sought to create new markets overseas in the 

colonies of early America. The first iron smelted in America was 

produced in Massachusetts in the middle of the seventeenth century. 

For the next century it was the leading iron making colony due to 

the vast amounts of bog ore within the glacial lakes and ponds. 

The man most responsible for this success in iron production was 

John Winthrop, Jr. , son of the governor. Winthrop, who had 

previously traveled to England and formed an organization called 

"The Company of Undertakers for the Ironworks", proceeded to 

oversee the building of iron works in the colonies as early as 

1644. 

Two other colonies that were important in the history of iron 

production in early America were Virginia and Pennsylvania. Just 

one year after the settlement of Jamestown seven tons of iron were 

smelted in Bristol from Virginia ore. Over a decade later in 1620, 

an iron furnace on the James River was undertaken only to fail due 

to death, disease, financial difficulties, and the Indian massacre 

of 1622. Despite the richness of limestone outcrops throughout the 



Shenandoah Valley which provided easy access to large ore deposits, 

it was not until 1732 that Virginia began to achieve substantial 

production outputs when it operated four furnaces. Further north, 

in the colony of Pennsylvania, today considered to be the world 

leader in metal production, the conversion from bloomeries to 

furnaces which produced pig iron was nearly finalized by 1730. 

Between 1730 and 1750 the iron industry spread to the north and 

the west. In 1751, a forge at Valley Creek was established, and it 

became famous as Washington's headquarters under the name of Valley 

Forge. 

The rising dependency of iron production in colonial America 

gave way to the iron plantation. These self-contained communities 

were a conglomeration of domestic structures which were organized 

around the demands of an iron furnace and usually one or more 

forges. The ironmaster would occupy a mansion house while the 

workers would live in more modest structures. The remaining 

structures in the community were often storage houses for charcoal 

or equipment, an office, a company store, a blacksmith shop, barns, 

and a sawmill. Occupations of the iron plantation population 

consisted of farmers, ore and limestone miners, a large staff of 

woodcutters, colliers, and teamsters. 

The use of anthracite coal was adopted in early nineteen~ 

century America due to the expanding markets and the advent of 

railroads as the major source of transporting goods. The first 



quarter of nineteenth century America witnessed several 

unsuccessful experiments using mixtures of anthracite coal and 

charcoal as a fuel source for iron production due to the 

inefficiencies of smelting iron in the presence of cold air. The 

original American furnaces using hot blast had specialized ovens 

burning anthracite coal, but it was not long before the heat source 

came from the furnace itself . Dr. Geissenhainer, a German native 

who spent his life in Pennsylvania and New York, became the first 

successful smelter of iron with anthracite coal in September of 

1836. The year 1840 marked the beginning of an iron epoch in 

America. For example, that year Pennsylvania used this new method 

with great success in six different furnaces and New Jersey also 

had one. In 1846, there were 42 anthracite furnaces in these two 

states with the capacity to produce 122,000 tons of iron per year. 

Advanced technology in substituting engines for waterwheels enabled 

a more efficient techni que for operating the air pumps . 

The iron industry in nineteent~entury America can be 

categorized into a three stage evolution without clearl y defined 

boundaries in which the culmination saw the triumph of coke as the 

dominant source of fuel used for smelting. The first stage ended 

as the use of charcoal decreased in popularity, leaving anthracite 

and coke as the remaining fuel sources used in production. The 

decline of charcoal was soon followed by the waning of anthracite 

leaving coke to be the accepted fuel source in American iron 



manufacture. 

In 1837, almost a century after English success with coke, a 

large iron furnace on Georges Creek in Maryland achieved success 

using coke as a fuel. The year 1849 marked a beginning to the ebb 

of charcoal in the iron industry as the standard for iron 

quotations were given in reference to anthracite iron rather than 

charcoal iron. By 1860, the 500,000 ton output of anthracite iron 

nearly doubled the total production of charcoal iron. 2 For the 

rest of the century coke and anthracite competed as the leading 

fuels in the iron industry throughout America as charcoal use 

gradually lost its appeal. The next several decades saw very slow 

progress in coke-made iron, and it was not until the last quarter 

century that coke began its dominance in the iron industry. In 

1916, the figures regarding iron production outputs exemplify the 

wide use of coke as it helped produce almost 40, 000, 000 tons 

compared to the mere 375,000 from charcoal furnaces. 3 

2Smith, J. Russell, The Story of Iron and Steel, (p. 51). 

3Ibid, (p. 59) . 
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Fig 40. E lc,·ation of fly1\cr's Forging :i.rachine (p. l SS). 
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Fig. 4$. ElcrntiQn or Nns111y t11's l:ih-nnr llnmmcr (p. ! SS). 
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