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The cold-blast furnace was an ext~ly complicated 

structure to build. There were many different important aspects 
# 

to its construction. These included location and the 

availability of natural resources in the general vacinity of the 

site. The success of the site was d_e_t_e_r_m_i_n_e_d__b_Y__t_h_e_g_u_a_l_i_t_Y__o_f__~~J {c 
construction and the choice of location . Thus, the success of a ~ "),, 

mining community depends upon many things, but most importantly 

the quality of the furnace. 

If one were constructing a cold-blast furnace during the 

mid-nineteenth century, a site near a flowing river or stream 

would be necessary. The running water was crucial for both 

industrial and domestic purposes. Industrially , the running 

water was needed to turn the water wheel that powers the blast 

mechanism of the f urnace . The water was also necessary for 

transportation purposes . In the early to mid-nineteenth century, 

boat trave l was the easiest way to transport the large l oads of 

unfinished iron to the forges in nearby towns or locations. 

Domestically, the running water was important for the success o f 

the community. Ideally, the stream would be positioned in 

relation to the domiciles in such a manner that it was possible 

for water to flow to all sites within the community by the force 

of gravity (R.E Lee 2) • This key aspect of a site would reduce 

the costs by eliminating the need for ar and a water 

works. 

After choosing a location for the community, it was 

necessary to fi nd a location for the furnac~The tremendous 
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~weight of the furnace required a very hard soil to support it. 

J-~~;-_,;l·The site would also need to have good drainage so the soil would 

~~ not soften or let moisture into the furnace. The site would have 

to be out danger of flooding, but close enough to the stream to 

utilize the power it provided. The land around ~needed 
to be somewhat flat to allow for a road system and railroad 

system to transport the ore from the mine to the furnace . Also 

of great importance is the presence of builders sand, brick clay, 

timber , and building stones at or near the site. These various 

materials are all necessary for the construction of the furnace 

and the residential structures. But, of greatest importance was 
C\ ~Ce~ :.o.\)k .. 

the presence of asBessable iron- ore . The iron-ore needed to be of 

good quality to make the whole mining process profitable. The 

quality of the ore determined the eventual success of the site. 

Once the site has been carefully chosen, construction on 

the furnace begins. Although construction of all the related 

parts goes on simultaneously, then construction of the actual 

furnac e consumes the most time. In most iron-mining facilities, 

slaves were rented out from local slave-owners to do the menial 

work. The building process was tedious and painstaking, but it 

required little skill. Thus, the slaves were the most economical 

labor source available for the work tha.t needed to be done at 

that time. The first step of construction was the excavation of 

the foundation. I t was necessary to dig to a layer of ver y hard 

soil before the foundation was laid. As was stated earlier, the 

enormous weight of the furnace required the use of a strong 

foundation . The foundation itself consisted of large, locally 



quarried stones. They were not mortared together to allow for 

the expansion of the rocks under the extreme heat of the furnace . 

The stones , prior to being laid out , were dressed at the site to 

the desired shape and then placed in a square configuration 

(James B. Norris 26). 

The hearth was then constructed on top of the foundation. 

The hearth is very narrow and high in shape. The material used 

in constructing the hearth was critical for the success of the 

furnace. "The stones, selected from the finest close-grained 

sandstone, were dressed with the utmost care and precision" 

(Norris 26). The hearth served as the mixing bole for the ore, 

flux and charcoal . 

"Since the hearth served as a crucible for the 

molten iron and slag, it had to be built better 

than any other part of the furnace Besides the 

extremely high temprature, the hearth stones had 

to withstand, without cracking or breaking, the 

probing and scraping of workman's tools. Even the 

s mallest crack which might al l ow moisture in or 

molten iron out was dangerous (Norris 26). 

In earlier f urnaces, refraction sandstone grit or 

conglomerate was used as the material of choice, but fire brick 

became the most common material used in the fabrication of the 

hearth and boshes. The reason for the switch to the fire brick 

was mostly e conomical. Although the fire bricks did not last as 

long in the furnace , they were easily and inexpensively replaced, 

whereas t he larger stones were costly and more difficult to work 



with (Sir William Fairbairn 56). The boshes were of great 

importance to the furnace's productivity. They served as the 

walls of the crucible-like interior. They were slightly arched 

and slanted in shape. 

"The proper inclination of the boshes is a point of 

much importance, so that the materials, whilst 

smelting, may neither press too heavily downwards 

or yet be so retarded as to adhere in a half liquefied 

state to the brickwork, and cool there, thus forming 

what are known by the name of scaffolds, the removal 

of which is a source of great incovenience" (Fairbairn 

56-57). 

From the top of the boshes, the structure converges in a "barrel 

shaped curve " until the diameter becomes very small (Fairbairn 

5 6) • 

The inner wall or lining of the structure can be composed 

of various materials, but they all have similar characteristics. 

"For the lining a sufficiently refractory to resist a 

moderate heat, but of such an aggregate form as to 

permit frequent changes in temperature is needed. 

Firebrick is the best, but native materials can be 

used if need be" (Scott B. Clinton 2). 

The inner wall provides the majority of the support for the 

furnace structure. Clinton describes it in his paper on iron 

fu r naces as "massive shell of stone" that is built to absorb 

pressure and for structural support (2). The drawing by Clinton 

of an early American furnace, labeled figure one, demonstrates 



the structural formation of the furnace. As depicted, the slow 

curve of the boshes narrows into a small diameter at the top. 

Also depicted is the space between the inner and outer wall . 

The exterior of the cold-blast furnace was constructed 

with local stones, usually of little value. The wall itself 

had very little effect on the action of the furnace. The outer 

wall aided in structural support , but it served little purpose 

except for cosmetical reasons. When the outer wall was raised, 

it was constructed a short distance away f rom the inner wall. 

The sources do not agree on a precise distance, but it is likely 

it ranged from two to seven inches. Thi s space was then filled 

with the rubble left over from ear lier construction. The reason 

for leaving this small space is to account for the expansion of 

the rock in the inner wall and boshes when they are exposed to 
~ 

the inten~eat of the furna ce . When they expand, they 

exert a great pressure on the outer, enough pressure to cause 

damage to i ts structure. To counter this pressure and secure the 

wal ls , wrought iron binders or hoops were placed throughout the 

walls. Also, channels were l eft in the stone wall and wedges 

were placed and tightened in them. The appearance of the outer 

wall was "beveled on the outside to conform with the general 

tapering of the stack" (Norr i s 26 ). 

At the top of the furnace is an opening with iron doors 

cal led the tunnel head. The purpose of this feature is to 

protect the workers from the heated gases which come from the 

iron maKing process and to provide an opening in which the 

workers can fill the furnace. 



"Behind the furnace, a hill or ramp is built from which 

a bridge is built to the top of the furnace so that 

the ore , flux material, and fuel can be carried to 

the opening at the top of the furnace into which this 

mixture is fed" (Clinton 2). 

It was necessary to build the bridges because of the height of 

the structures. Furnaces varied in height and width at the top 

based on the fuel they used. A coal furnace has the widest top 

and ranged from thirty to thirty-five feet in height. The width 

at the top made this the easiest furnace to construct. A coke 

furnace ranged from forty to sixty feet and the charcoal furnace, 

having the narrowest opening of the three, ranged from thirty

£ive to forty feet (Clinton~· 
The other opening or openings in the fu rnace are called 

tuyeres. It is best described by Clinton in his paper on iron 

furnaces. Clinton states, 

"The tuyere is the conduit through which the blast 

i s delivered to the crucible. It is made of a boiler 

plate and is perfectly round. The taper of the tuyere 

does not affect the furnace. Sometimes they are 

hollow and water is run through them to keep them 

cool and thus keep the b last as cool as possible. 

The nozzle is placed in the tuyere, the tuyere must 

be no l arger diameter then (than) the nozzle, and the 

space between them is packed with clay (Clinton 8). 

The tuyere, as depicted in figure one, opens into the base o f the 

f urnace. The tuyere functions best if the air blasted in 



through it projects to the center of the furnace. But , since the 

tuye~;-- cold ai r into the furnace, it tends to create 

depos i ts on t he tuyere . Thus , there s hould be very few tuyeres 

in a cold-blast furnace (Clinton 8) . The t uyere begins as an 

arch that the bellows apparatus occupies . Then the tip of the 

bellows slides into the tuyere itself . The last opening of the 

furnace is the controlled by a darn at hearth level . It allows 

the blasted iron to flow out of the fur nace . 

The blasting apparatus of the furnace is very simple. As 

demonstrated in figure two , t he bellows are connected to a 

waterwheel whi ch supplies the power that forces the air i n to the 

furnace. The reason for blasting is to add pressure within the 

furnace . This causes an inc r eased cons umption of fuel , which in 

turn increases the efficiency of the furnace (Fairbairn). 

Surrounding the e ntire structure was a wooden structure which 

also housed the pits into which the mol ten iron was poured. 

After the furnace had been constructed , i t was necessary 

to break it in . This process took about four weeks . It started 

with washing the interior with a combination lime , clay , and 

salt . This mixture dries very hard . A small fire is t hen lit 

keepin9 the tuyere holes and the top covered . This low heat 

melts the mixture into a liquid slag which glazes the interior . 

The fire is Kept ablaze for a week to ten days so the hearth can 

be dried out . After the ten days, the top is opened and the 

furnace is filled to the widest part of the boshes with coal . 

This fire then burne d f or four days to finish drying out the 

furnace and heat it up. Next, a l ayer of ore and then l ayers of 



coal and ore were then piled on top. The furnace is run at hal f 

pressure for the fist couple of days . After the first week, the 

furnace is run at full pressure. It reaches full capacity in 

four weeks (Clinton 3) . 

There were other features constructed that had a direct 

impact on the production of the iron . The first of these was the 

damming of the str eam. This was done to create a resivoir and 

canals by 'which the waterwheels were run . Small trenches called 

races were also dug. They suppl ied t he water to run the sawmill 

and gristmill (Norris 25) . Other such str uctures include pigs 

and sows . These were the sand lined pi ts which t he iron was 

poured into . Another feature was the windbreakers constructed on 

top of the f urnace. They insured that the fire burned steadily 

within the f urnace . A steady fi re insured better i ron (Clinton 

2) • 

The construction of the furnace was a long complex and 

interdependent pr ocess. The success of the mining community 

depended on the construction of the hearth and how l ong it 

lasted . The cold- blast f urnace eventually became obsolete with 

the invention of the hot blast system and then the coke furnace. 
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