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Foreword 

This analysis of the firms involved in casting, forging, manufacturing, and assembling John 
Ericsson's Monitor is the first such study of this important aspect of the oft-researched ironclad. Dr. 
Still, noted Civil War naval historian and author of several works on Confederate ironclads and 
Monitor, was an ideal choice to research and write Monitor Builders. 

The study was done under contract with the National Maritime Initiative of the National Park 
Service to aid in the preparation of a historical context study to determine the various aspects of 
Monitor's significance. This work was done under provision of a cooperative agreement with the 
National Oceanic Atmospheric Administration (NOAA) to provide technical support and expertise 
to NOAA's program of research and management of the shipwrecked remains of USS Monitor. The 
National Park Service contributed cultural resource management policies, procedures for applying 
for research permits, an archeological research design, the before-mentioned historical context 
study, and prepared a successful nomination for Monitor's designation as a National Historic 
Landmark. 

The industrial history and archeology of 19th century America is now the subject of considerable 
interest and attention. Monitor, significant to many aspects of the history and culture of the United 
States, is clearly shown by Dr. Still to be both a product and a stimulator of the American 
industrial revolution. 

James P. Delgado 
Maritime Historian of the National Park Service 
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Launch of Monitor, September, 1862. (U.S. Naval Historical Center) 
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I. Iron Manufacturing 

A. Early Development 

USS Monitor was the product of a number of ironworks, foundries, and machinery-manufacturing 
firms. With the exception of one Baltimore company, all firms were located in New York State, with 
the majority in New York City. Although a large number were small establishments selected 
because of the necessity to complete the ship as quickly as possible, a few were large, prosperous, 
and well-established companies. Their composite history illustrates industrial growth of the United 
States during the 19th century, especially its initial development. Monitor's "builders" were 
mechanics, inventors, engineers, and businessmen. Although they were intimately associated with 
technological change, they were generally self-taught, working largely without the benefit of 
theoretical background. 

The physical environment of the United States provided both the incentive and the means to 
develop new industry, transportation facilities, and the accompanying technology. The United 
States achieved extraordinary expansion during the first half of the 19th century—nearly 1.8 million 
square miles—yet its population remained small and scattered. Transportation facilities to link up 
the far-flung territory were essential, and this need provided opportunities for inventiveness and 
exploitation. The transportation revolution cheapened and facilitated the movement of goods and 
provided an impetus for industrial growth. The country's natural resources, virtually untapped at 
the century's beginning, were discovered and developed, particularly coal and iron. 

The 19th century is sometimes described as the age of coal, iron, and steel, with the United States 
emerging as a leading nation in that epochal age.1 At the beginning of the century, the great bulk 
of manufactured iron was produced by smelting and refining.2 Small ironworks, found in every 
state, were based upon ore from a nearby mine or bog and relied on charcoal for fuel. In the 1820s, 
with the emergence of small factories, specialization appeared in the manufacture of iron products. 
The manufacture of farm machinery and implements, followed by household products, provided the 
major market for the iron industry.3 

The development of rolling mills was a major factor in the iron industry's expansion. The first angle 
iron, and probably the first regular bars, were rolled in the United States in 1817.* By 1830 the 
manufacture of rolled and hammered iron products amounted to 113,000 tons. During the following 
two decades, the production of rolled iron would expand rapidly, totalling more than 500,000 tons 
by the outbreak of the Civil War.5 In 1860 almost one million tons of iron ore were produced. In 
that year there were 256 ironworks in 20 states producing bars, sheet, and railroad iron.6 

Almost 60 percent of the country's iron ore in 1860 came from Pennsylvania, followed by Ohio and 
New York. The Empire State's output totalled 74,645 net tons from 15 furnaces. Most of the ore 
was found in two localities, the southern highlands and the area around Lake Champlain. New 
York's rise to distinction in iron manufacturing dates from the 1830s. By 1840 New York emerged as 
the leading producer in bar, sheet, and railroad iron, with 195 establishments turning out more 
than four million dollars' worth.7 Among these were several ironworks later involved in building 
Monitor. Two cities, New York and Troy, became leaders in the fabrication of iron and steel 
products. 
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B. Holdane & Company 

In New York City, Holdane & Company, a small establishment that specialized in "Boiler and 
Sheet Iron, Rivets, Welded Tubes, Etc." subcontracted to provide 125 tons of armor plate, as well 
as bar and angle iron for Monitor.* Little has been learned about its prewar business activities, and 
in fact, Trow's New York City Directory for the year ending May 1, 1863, does not list Holdane & 
Company. Nevertheless, the business continued to exist and prospered during the war and after. 

In 1854 Robert G. Dun joined the Mercantile Agency, a firm that specialized in gathering 
information on merchants and businesses throughout the country. Mercantile's information was 
frequently used in business transactions involving credit. Rating credit became standard practice and 
was one criterion used to determine the economic soundness of a merchant or business firm. Dun 
provided reports on a number of the Monitor companies, including Holdane; the earliest such 
report, dated 1860, states that the company had trouble during the panic of 1857. In January 1860, 
Dun mentioned that Holdane was "still considerably impaired . . . and the indications generally are 
that they will not soon recover their former good business and position." However, the report also 
stressed that "they have the reputation of being sharp and shrewd financiers."9 Apparently part of 
their decline in business was the result of H. Abbott & Sons removing its account from Holdane. 
The New York Ironworks had been the exclusive agent for Abbott's Baltimore rolling mill until 
Abbott decided to establish its own business office in New York City.10 The secession crisis 
improved the firm's financial situation. Dun reported on April 11, 1861, one day before Fort Sumter 
was fired on, that "their business has been lately improved although not as strong as they were 
[previously]."11 

C. The Albany Ironworks 

Holdane was representative of a number of small establishments scattered throughout New York 
City. The port had more ironworks than any other locality in the state, but the two largest were at 
Troy, a small city 150 miles up the Hudson River. Strategically located near large deposits of iron 
ore, Troy was also a transportation center with water and rail links to New York City. 

At the outbreak of the Civil War, eight blast furnaces, 20 forges, three rolling mills, and two 
foundries were located in Troy.12 Two establishments, the Albany Ironworks and the Rensselaer 
Ironworks, produced iron for Monitor. Three of the city's leading businessmen, Erastus Corning, 
John Flack Winslow, and John Griswold, all associated with the two ironworks, were involved in 
building Monitor. 

John Winslow and John Griswold's involvement with Monitor is well known, but that of Erastus 
Corning is not. According to Coming's biographer, he was probably a silent partner; in 1861 he 
was a member of Congress and thus could not be a contractor with the Federal government.13 

Corning was a native New Englander who served as an apprentice in a Troy hardware store. He 
began his career as an iron manufacturer in 1826, when he purchased a small foundry and rolling 

John Winslow, managing partner of the Albany Ironworks, was called an iron-
working "genius." His talents were put to good use in the difficult task of 
casting the parts needed to assemble the prefabricated Monitor in a few months' 
time. (Dictionary of American Biography) 
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mill that specialized in producing nails from imported bar iron. The Albany Nail Factory initially 
employed 34 workers.14 Corning personally devoted little time to the factory. Later, shortly after 
purchasing the Troy establishment, he moved to Albany and became involved in banking, local 
politics, and railroad promotion. During the first 10 years the nail factory was not a financial 
success. In 1837 Corning hired John Winslow as manager, who not only ran the company, but 
eventually became a partner in it. The firm changed its name to Corning, Horner & Winslow, and 
the factory was renamed the Albany Ironworks.15 

John Winslow, a New Englander from Vermont, was the son of an ironmaster. After briefly serving 
as a clerk in a mercantile house, he entered the iron business, working for two years with an 
ironworks in New Jersey before purchasing a small iron foundry in that state. He had six years of 
experience in iron manufacturing when he agreed to become manager and a partner of the Albany 
Ironworks.16 Although partners in the Albany Ironworks changed, both Corning and Winslow 
remained associated with it until they retired from professional life. Corning left the actual running 
of the factory to Winslow, but all major decisions were made with his concurrence.17 

Yet it was Winslow who developed the ironworks into one of the largest in New York. According 
to J. Leander Bishop, Winslow was a "genius" in the iron business. He had, according to another 
authority, an "uncanny sense" of what would prove successful in the manufacture of iron.18 A year 
after he took over, the ironworks began puddling, or converting, pig iron into wrought iron. The 
coming of the railroad offered another opportunity, and by the 1830s, a factory had been added for 
making boiler rivets and spikes for railroads and vessels. Apparently the Albany Ironworks 
provided spikes for most of the railroads in New York State and as far west as Cleveland, Ohio.19 

Winslow also redesigned and enlarged the rolling mill at Albany Ironworks. The modified facility 
included 18 puddling and heating furnaces, four complete trains of rollers, Winslow's patented 
rotary squeezer, shears, roller lathes, wrought railroad-chair machinery, hammers, and five steam 
engines to run the different machines.20 In the 1850s, two additional rolling mills were added, one 
run by water power and the other by steam, and an axle plant. By the Civil War, the establishment 
covered some 40 or 50 acres of land with "numerous buildings, constituting a small village in 
itself."21 By that date more than 750 men were employed. 

Corning and Winslow, as typical enterpreneurs, were involved in a variety of business enterprises. 
Corning was prominent in railroad development, particularly on the lines that ultimately became 
the New York Central system. Following New York Central's consolidation, Corning was elected its 
first president. Winslow was also involved in railroad and banking enterprises and in later years 
was president of Rensselaer Polytechnic Institute from 1865 to 1868. 

D. The Rensselaer Ironworks 

Both Winslow and Corning were investors in a second ironworks located in Troy, which also 
became involved in building Monitor. In 1846 the Troy Vulcan Company erected a rolling mill. In 
1853 it was converted to a rail mill and became known as the "Rensselaer Iron Company" and the 
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John Griswold, proprietor of Troy, New York's Rensselaer Ironworks, successfully 
combined business and politics in his career. Griswold found business and politics 
profitably intertwined in the construction of John Ericsson's Monitor. (Dictionary 
of American Biography) 



following year was renamed the "Rensselaer Ironworks." By 1856, its 18 furnaces and four 
steam-driven roll trains produced 12,650 tons of rail and 862 tons of bar iron.22 The Rensselaer 
Ironworks was owned by John A. Griswold, who sold a half interest in the establishment to 
Corning and Winslow in 1855.23 By 1860 Rensselaer Ironworks employed 350 men in the 
manufacture of railroad rails, bar and sheet iron.24 

Like Corning, John Griswold had begun his career as a clerk in a Troy hardware store. He then 
worked for a number of firms before entering the iron business. Winslow apparently managed the 
Rensselaer works as well as the larger Albany Ironworks. Griswold had no experience in iron 
manufacturing, and in fact, apparently was more interested in politics. He would be elected mayor 
of Troy in 1855, the year that he sold partnerships in the works to Corning and Winslow. Although 
he was an unsuccessful candidate for Congress in 1860, he was elected in 1862. One writer 
mentioned that "it was undoubtedly this combination of business and politics that gave special and 
distinctive importance to his career."25 As with the other iron manufacturers, Griswold invested in 
other businesses, including banks, railroads, and ironworks. 

When the Civil War broke out, Troy was recognized as an iron manufacturing center. The Albany 
and Rensselaer Ironworks together employed more than a thousand men, and were considered the 
largest producers of railroad and other iron in the United States.26 Considering their size and 
prominence, their involvement in government contract work, including the fabrication of iron for 
warships, was not surprising. 

E. Niagara Steam Forge 

Government work was less straightforward for a smaller company located in Buffalo, 300 miles west 
of Troy on Lake Erie. The Niagara Steam Forge would manufacture the massive "port stoppers" for 
Monitor's turret. 

In 1851 Charles D. Delaney started a small firm that he named the Delaney Forge and Iron 
Company.28 In that year the Delaware, Lackawanna & Western Railroad was completed, linking the 
coal fields in northwestern Pennsylvania and southern New York with Buffalo. It was no 
coincidence that Delaney's company started that year. To be smelted, iron required coal. The 
completion of the railroad led to Buffalo's becoming an important iron manufacturing center in the 
1850s. Delaney is credited with starting the iron industry in Buffalo.29 

Delaney, a native of Pennsylvania, entered the iron manufacturing business as an apprentice. In 
1831 he moved to Buffalo where he became superintendent of construction of engines for a number 
of Great Lakes steamers, including the New York, Pennsylvania, and General Porter.30 He then went to 
work at the Novelty Ironworks. In 1841 he built the first locomotive in Buffalo and later the first 
railroad cars. Delaney started his own ironworks in 1851, which he named the Delaney Forge and 
Iron Company. In 1853 it became the Niagara Steam Forge and would be known by that name for 
more than three decades. Because of ill health, Delaney sold out in 1856, but with the financial help 
of a local banker, T. P. Patchin, who became a partner, he acquired ownership again four years 
later.31 By 1861, Delaney was advertising as a manufacturer of railroad car axles, crank axles, track 
and driving axles, wrought-iron driving wheels, locomotive frames, steamboat propeller shafts and 
cranks, connecting rods, piston rods, crank pins, mill shafts, anchors, hammered bar iron and 
shafting of any length and size, and blacksmithing.32 The Niagara Steam Forge was apparently well 
equipped to manufacture "port stoppers" and other parts for Monitor. 

F. H. Abbott & Sons 

Only one non-New York establishment was substantially involved in producing ironwork for 
Monitor. H. Abbott & Sons of Baltimore, Maryland, provided armor plate for the turret. As with the 
Niagara Steam Forge, the Baltimore firm's beginning was related to railroad development. 
Construction of one of the first railroads in the United States, the Baltimore & Ohio, began in 1828, 
and by the early 1830s the railroad had proved an economic success for the investors and the city of 
Baltimore. Business leaders projected the city's future, not only as a port, but as a rail center. 
Baltimore's potential as a transportation hub persuaded a small group of investors to develop an 
industrial park near the railroad, on the waterfront. They named the park "Canton."3 3 
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Horace Abbott's ironworks in Baltimore were one of only two large mills whose machinery could roll the thick iron plates 
needed to build Monitor. (The Peak Museum, Baltimore) 

Peter Cooper was one of those investors. Cooper had designed "Tom Thumb," the first American-
built locomotive for the Baltimore & Ohio Railroad.** He bought out the other "Canton" speculators 
and began to develop the property. He started an ironworks, the Canton Ironworks, to repair and 
construct railroad equipment. In 1836 the works were leased to Horace Abbott.15 

Abbott, a native of Massachusetts, had been apprenticed to a blacksmith as a young boy. After 
serving his term of apprenticeship and a brief period as an employee, he established his own 
blacksmith shop. In 1836 he and his brother moved to Baltimore and rented the Canton Ironworks. 
He was successful in shifting from manufacturing horsehoes, tools, and small farm implements to 
producing large wrought-iron shafts, cranks, axles, and other railroad and ship parts. The 
ironworks received public attention in the 1840s by forging the first large steamship shaft made in 
this country, a shaft designed for the Russian frigate Kamtschatka, built in New York for Czar 
Nicholas I. The sue and one-half ton shaft and connecting rods weighing about two-thirds that 
amount were exhibited at the New York Exchange as the first heavy engine forgings made in the 
United States.*5 By 1850 Abbott had gained a national reputation as an ironmaster. 

In 1850 he added a rolling mill capable of turning out the largest rolled plate in the country at that 
time. The mill was enlarged in 1854 and two years later produced 2,000 tons of plate.37 Abbott 
continued expanding, adding in 1857 a second rolling null of the same size and capacity as the first, 
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a third in 1859 and a fourth in 1861. Mill Number Two contained three heating and two puddling 
furnaces, a Nasmyth steam hammer, and one pair of 10-foot rolls, the largest in the country. More 
than likely these were the rolls used to make the plates for Monitor and other armored vessels 
during the Civil War. Mill Number Three was designed to manufacture thin plates for gas pipes, 
boiler tubes, etc.38 When the Civil War broke out, Abbott's establishment and the Tredegar 
Ironworks in Richmond, Virginia, were the two largest in the South. Tredegar would roll Virginia's 
plate and Abbott, Monitor's. 

II. Machinery Manufacturers 

A. Early Development 

The mechanization of industry was an integral part of the economic revolution in the United States 
in the nineteenth century. Alongside blast furnaces and rolling mills developed works for the 
production of heavy machinery. Blowing engines for blast furnaces, machinery for rolling mills, 
sawmills, sugar mills, and other industries were developed. The most important products, however, 
were stationary steam engines, and engines for locomotives, steamships, and steamboats. 

The mechanization of the United States, particularly during the first half of the nineteenth century, 
did not involve a massive shift to new power sources. American industries relied upon water as the 
main source of power until well into the second half of the century. A Congressional report in 1838 
estimated there were some 250 steam-engine builders, mostly small and scattered. They had 
produced 3,000 steam engines of which 1,860 were stationary engines used primarily in industrial 
establishments, 350 locomotive engines, and 800 engines for steam vessels.39 

Although stationary steam engines replaced water-powered machinery very slowly in the United 
States, the growth of the application of steam power to transportation was phenomenal. Its effect 
was most important to the country's development. Rosenberg wrote, "It is perhaps not too much 
to say that the major economic consequence of the acquisition of the steam engine in the New 
World before the Civil War lay in its application to new forms of transport—the steamboat and later 
the railroad."40 This was perhaps an inevitable result of the nation's continental expanse, vast 
inland distances, and need for suitable transport. The steam engine, first in boats and later 
locomotives, provided the means for fulfilling this need. From 1830 to 1850 steamboats dominated 
internal transportation in the United States on the Western rivers and began to move outward to 
the coast.41 

Ocean transportation, however, progressed less rapidly, not establishing steamship service on the 
Atlantic until 1838—25 years after steamboats were successfully introduced. Technological and 
economic factors handicapped the growth of oceanic steam transportation. Substantial growth 
would come in the 1850s. According to Cedric Ridgely-Nevitt in American Steamships on the Atlantic, 
two events resulted in the rapid development of steamships and led to their construction in great 
numbers. In the late 1840s Congress authorized subsidized mail contracts from New York to various 
ports in the United States and abroad. The discovery of gold in California also contributed to a 
shipbuilding boom.42 

Between 1820 and the outbreak of the Civil War, New York City was the center of the steam-engine 
industry, particularly power plants for river and ocean vessels. According to Robert Albion, "No 
other American port could rival the assemblage of talent concentrated in its 'iron works.' Nowhere 
else in the world, in fact, was there such a group except on the banks of the Clyde around 
Glasgow."43 Bishop admiringly wrote: 

It has been truly remarked that, as the city of New York is sustained almost entirely by its 
commerce, and as this commerce is becoming every year more and more dependent for its 
prosperity and progress upon the power of the enormous engines by which its most 
important functions are now performed, the establishments where these engines are 
invented, made and fitted into ships, which they are destined to propel, constitute really 
the heart of the metropolis; that the splendor and fashion of Fifth Avenue, and of Union 
Square, and the brilliancy and ceaseless movement of Broadway, are mere incidents and 
ornaments of the structure; while these establishments, and those of kindred character and 
functions, form the foundation on which the whole of the vast edifice reposes.44 
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